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TO   THE    SECOND    EDITION. 


Th=  fi,,.  eai«„„  0,  .hU  wo,,  bein,  .^y  e,ha.s.ea,  U  see™ 
desirable,  in  sending  out  a  new  and  revised  edition,  to  preface  it 
with  a  few  supplementary  words.  Since  its  publication  in  1896^ 
some  30  species  or  sub-species  have  been  detected,  new  to  our  list 
of  mosses,  together  with  a  corresponding  number  of  varieties  of 
greater  or  less  value.  Moreover  an  increasing  number  of  students 
of  bryology,  and  the  publication  of  some  important  works— notably 
the  completion  of  Limpricht's  masterly  work  "  Die  Laubmoose 
Deutschlands,  etc." — have  added  to  our  knowledge  of  the  older 
plants  and  have  thrown  fresh  light  on  the  relationships  of  certain 
groups.  In  a  tew  cases  also  recent  research  has  rendered  necessary 
a  change  of  nomenclature. 

While  therefore  starting  with  the  firm  .intention  of  introducing 
as  little  alteration  as  possible  into  the  form  and  arrangement  of  the 
work.  I  have  found  it  impracticable  to  confine  such  alteration  to 
the  simple  interpolation  of  the  newly  added  species  and  varieties. 
I  have  aimed,  however,  at  making  changes  only  when  it  has 
become  a  matter  of  necessity  or  when  some  distinct  advantage 
appears  to  be  gained  by  the  change.  On  the  other  hand  I  have  not 
hesitated  to  revise  or  add  to  the  notes  on  the  various  species  when 
1  felt  that  they  required  correcting,  or  supplementing  in  the  light 
of  recent  knowledge. 

Certain  genera  and  sections  of  genera  have  undergone 
considerable  revision  ;  such  are  Sphagnum,  the  Systegium  Section 
of  Weisia,  Pottia,  and  the  Harpidioid  Hypna.  Some  alterations 
also  have  been  necessitated  among  the  genera  of  Hypnum,  all  of 
them  I  trust  in  the  direction  of  greater  simplicity. 

Tab.  I — LX  are  the  original  Plates,  printed  oflf  with  the  first 
edition,  and  in  these  no  correction  or  alteration  has  been  possible. 
1  have  drawn  five  new  Plates  to  contain  the  figures  of  the  newly 
added  species. 

Some  slight  alterations  have  been  made  in  the  general 
arrangement  of  the  work,  which  I  hope  may  be  found  improve- 
ments ;  the  insertion  of  the  derivations  of  the  generic  names  is  one 
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IV  PREFACE. 

of  these.  I  have  also  made  an  attempt  to  indicate — in  the  Index — 
the  pronunciation  not  only  of  the  Generic  names  but  also  of  the 
Specific  names  as  well,  by  marking  the  accented  syllable  and  at 
the  same  time  indicating  whether  the  vowel  is  long  or  short.  I 
trust  that  this  may  be  of  some  assistance  to  the  student,  but  it  must 
be  borne  in  mind  that  the  pronunciation  as  given  here  lays  no  claim 
to  either  authority  or  finality.  The  large  majority  of  names 
present  no  difficulty,  but  in  the  case  of  words  latinised  from  modern 
languages  it  must  necessarily  happen  that  the  ordinary  rules  of 
Latin  accentuation  often  fail  to  apply,  and  their  pronunciation  then 
becomes  very  much  a  matter  of  taste  {e.g.,  authorities  differ  as  to 
whether  Wilsoni  or  Wilsoni  is  the  correct  pronunciation).  In 
such  cases  my  preference  is  greatly  in  favour  of  retaining  as  nearly 
as  possible  the  pronunciation  of  the  name  in  the  original  language, 
and  I  have  followed  this  principle  here,  while  recognising  that  this 
view  may  not  be  shared  by  all  bryologists  alike. 

It  may  be  well  to  state  here  that  no  new  species  or  varieties 
are  described  in  this  edition ;  this  seemed  desirable  to  avoid  a 
slight  confusion  that  has  occasionally  arisen  when  new  species 
have  been  published  in  more  than  one  edition  of  the  same  work. 

My  indebtedness  is  great,  and  is  gratefully  acknowledged  to 
many  correspondents,  too  numerous  to  mention,  for  various 
suggestions  and  information.  If  all  the  suggestions  have  not  been 
adopted  I  can  assure  them  that  all  have  been  carefully  weighed. 
Especially  my  thanks  are  due  to  Mr.  W.  E.  Nicholson  and  Mr.  E. 
S.  Salmon  for  help  given  in  many  directions,  and  to  Mr.  A.  Gepp 
for  advice  and  assistance  in  relation  to  the  pronunciation  of  the 
specific  names. 

H.  N.  DIXON. 

23,  East  Park  Parade, 

Northampton, 

May,   igo^.. 
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PREFACE. 


TO    THE    FIRST    EDITION. 


The  object  of  the  present  work   is  to  provide  a  practical 

handbook  of  the  mosses  of  our  Islands  in  such  a  form  as  to  be 

as  far   as   possible   accessible  to   the   considerable,  and    I    hope 

increasing,  number  of  students  of  these  plants,  many  of  whom  find 

the  larger  and  more  expensive  works  on  the  subject  beyond  their 

means.    Most  bryologists  have  doubtless  been  asked  to  recommend 

the   most   suitable    book    for   the    student,    and    have    probably 

experienced  considerable   difficulty   in   answering    the   question. 

Wilson's  Bryologia  Britannica— the  prince  of  bryological  books — 

is  out  of  reach  of  many  on  account  of  its  price,  and  is,  after  the 

lapse  of  forty  years,  far  from  covering  the  whole  field  of  British 

mosses    as   they   are    known   to    us.      Berkeley's    Handbook    is 

similarly  out  of  date  (about  465  species  are  there  described  out  of 

some  600  as  at  present  recognised)  ;  besides  which  some  parts  of 

that   work,    the   plates   especially,    leave    much    to   be    desired. 

Hobkirk's  Synopsis,  though  containing  much  valuable  information 

in  a  small  compass  for  one  already  well  versed  in    bryology,  is 

somewhat  too  compressed   to   be    of  great   service    to    the  less 

practised  collector,    nor    has    it   the    advantage   of   illustrations. 

Braithwaite's  splendid  and  elaborate  work,  still  in  the  course  of 

publication,  which  has  done  so  much  to  stimulate   the   study  of 

these  plants  in  our  country  and  which  will  doubtless  remain  our 

standard  work  for  many  years  to  come,  is  of  necessity  published 

at  a  price  which  puts  it  out  of  the  reach  of  many.      There  is, 

therefore,  unquestionably  a   demand  for  a    modern   book  which 

may  serve  to  take  the  place  of  the  older  works  in  the  hands  of  the 

student,  and  which,  while  of  modest  pretensions  in  comparison 

with  such  a  work  as  the   British  Moss  Flora,  may  be  sufficiently 

detailed  to  serve  the  purpose  of  the  beginner  as  well  as  of  the 

more  advanced  bryologist.     How  far  the  present  work  fulfils  these 

requirements  must  he  left  to  others  to  decide. 

With  the  above  object  in  view  it  has  been  necessary  to 
compress  the  work  into  as  small  a  space  as  is  compatible  with 
clearness,  in  order  to  keep  the  price  as  low  as  possible.  I  have 
therefore  omitted  many  critical  discussions  which  might  properly 
have  found  a  place  had  the  space  at  my  command  been  larger ; 
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vi  PREFACE. 

and  I  have  felt  obliged  to  treat  the  varietal  forms,  especially  of 
some  of  our  more  polymorphous  species,  in  what  may  perhaps  be 
deemed  an  eclectic  rather  than  an  exhaustive  fashion.  I  have  also 
endeavoured  to  describe  the  species  in  language  as  free  from 
technicalities  as  possible,  knowing  that  one  great  deterrent  from 
a  more  general  study  of  plants,  especially  of  cryptogams,  is  the 
difficulty  presented  by  the  nomenclature  and  the  descriptive 
terms.  It  is  impossible,  on  the  grounds  of  both  brevity  and 
accuracy,  to  avoid  the  use  of  technical  terms,  but  I  have 
endeavoured  to  use  only  such  as  seemed  really  necessary,  and  I 
believe  that,  with  the  aid  of  the  Glossary,  there  is  nothing  in  the 
work  which  will  be  found  unintelligible  by  the  ordinary  student. 

The  Plates  have  been  drawn  by  the  Rev.  H.  G.  Jameson,  to 
whom  also  I  am  indebted  for  the  Keys  to  the  Genera  and  Species, 
and  for  advice  and  suggestion  throughout  the  work,  the  MS.  of 
which  has  all  passed  through  his  hands.  The  responsibility, 
however,  for  the  contents  of  the  book  must  rest  upon  my  shoulders, 
and  any  names  or  combination  of  names  published  here  for  the 
first  time  must  be  cited  with  my  name  alone. 

Of  the  short-comings  of  the  book  no  one  can  be  more 
conscious  than  its  authors.  It  would  be  inevitable,  in  dealing 
with  a  subject  of  this  kind,  even  with  the  greatest  facilities  for 
attaining  accuracy,  that  errors  should  creep  in  and  facts  be 
overlooked ;  and  when  the  whole  of  the  work  has  to  be  done  in 
the  scanty  leisure  snatched  from  exacting  professional  duties,  the 
obstacles  in  the  way  of  accuracy  are  greatly  increased.  I  can 
only  ask  the  student  to  bear  this  in  mind  in  passing  his  judgment 
on  the  present  work,  and  to  be  assured  that  any  suggestions,, 
corrections  or  additions  will  be  exceedingly  welcome. 

H.  N.  DIXON. 
East  Park  Parade, 

Northampton, 

May,  i8g6. 
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I    GENERAL   SKETCH    OP   THE    STRUCTURE   OF 

MOSSES. 

In  a  work  the  primary  aim  of  which  is  to  enable  the  student 
to  identify  and  thence  to  classify  mosses  there  is  neither  the  need 
of  nor  the  room  for  a  detailed  account  of  their  Morphology  ;  this 
will  be  readily  obtained  from  works  specially  devoted  to  the 
subject.  A  short  sketch  of  the  structure  of  mosses  is  not, 
however,  out  of  place,  and  will  if  carefully  read  serve  to 
familiarise  the  student  with  the  botanical  terms  necessarily 
employed  in  the  body  of  the  work.  In  the  following  sketch  my 
aim  is  to  describe  the  moss  plant  as  it  presents  itself  to  a 
student  examining  it  with  a  view  to  its  identification,  with  as 
little  reference  to  microscopical  detail  and  to  physiological  and 
functional  study  as  can  be  helped. 


Oeneral  Characteristics  of  Mosses. 


The  student  is  not  likely  to  have  any  difficulty  in  recognising 
a  moss,  as  such,  from  any  other  class  of  plants,  with  the  exception 
of  the  very  closely  allied  Hepaticae  or  Liver-worts.  Apart  from 
the  fructification,  which  in  the  latter  plants  is  of  a  widely  diflFerent 
structure  (usually  consisting  of  a  dark  globular  capsule  tipping  a 
slender,  delicate,  white  fruitstalk  and  ultimately  splitting  into 
four  segments  which  spread  horizontally  into  a  cross,  the  Liver- 
worts may  as  a  rule  be  easily  known  by  their  vegetative  structure, 
which  is  generally  of  a  more  flaccid,  delicate  texture,  the  leaves 
when  present  always  very  regularly  imbricated,  in  the  greater 
number  of  species  in  two  rows,  one  on  each  side  of  the  stem, 
frequently  bifid  or  multifid,  which  is  never  the  case  with  mosses ; 
always  nerveless,  and  always  with  a  more  or  less  hexagonal 
areolation — characters  which  are  rarely  if  ever  found  combined 
in  any  of  our  mosses.  There  is  a  certain  hardly  describable 
appearance  about  the  Liver- worts  which  serves  to  identify  them 
better  than  any  description,  and  by  which  with  a  very  slight 
experience  the  student  will  be  able  to  recognise  them,  with 
perhaps  one  or  two  exceptions,  at  sight. 
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X  INTRODUCTION. 

Mosses  are  found  in  various  situations,  and  may  be  described 
as  terrestrial,  rupestral,  arboreal,  aquatic,  paludal,  etc.,  according 
to  the  matrix  or  the  locality  which  they  prefer.  These  terms, 
however,  must  not  be  taken  too  strictly,  for  while  almost  every 
species  manifests  a  decided  preference  for  one  kind  of  matrix  or 
environment,  and  whole  classes  of  allied  mosses  are  often  linked 
together  by  a  common  preference  of  the  kind,  yet  it  rarely 
happens  that  a  given  species,  whatever  its  natural  habitat,  may 
not  occasionally  be  found  in  some  other,  more  unusual  situation. 
As  a  general  rule,  however,  the  habitat  of  a  moss  may  be  looked 
upon  as  an  important  aid  in  determining  its  identity,  and  in  all 
doubtful  cases  the  nature  of  the  soil  or  other  matrix  should  be 
entered  upon  the  label,  with  the  locality. 

The  habit  of  the  moss  and  its  manner  of  growth,  whether  the 
separate  plants  are  scattered  singly,  clustered  or  gregarious,  or 
more  or  less  densely  tufted,  are  also  points  of  importance  and 
should  be  noted  at  the  time  of  collecting. 


The  Vegetative  Organs. 


Mosses  always  consist  of  a  stem  and  leaves,  though  either  of 
these  structures  may  be  so  reduced  in  size  as  to  be  inconspicuous. 
A  certain  ambiguity  in  the  use  of  the  terms  **  stem,"  **  branch," 
should  be  here  pointed  out.  They  are  frequently  used,  and  are 
employed  in  this  work,  in  a  double  sense,  either  as  designating 
the  actual  solid  cylinder  upon  which  the  leaves  are  arranged,  or  as 
embracing  the  whole  visible  structure,  leaves  included.  Thus  in 
speaking  of  the  cuticular  cells  of  the  stem  of  Sphagnum,  the  first 
and  more  restricted  meaning  of  the  word  is  understood ;  whereas 
when  a  stem  is  spoken  of  as  tumid  or  inflated,  it  is  the  whole 
structure,  stem  and  leaves  together,  that  is  referred  to.  The 
absence  of  any  convenient  term  to  express  the  latter  conception 
renders  this  extension  of  the  words  somewhat  desirable,  and  they 
will,  I  believe,  in  no  case  give  rise  to  confusion. 

The  different  modes  of  branching  in  different  mosses  are 
perhaps  among  the  first  things  to  strike  the  beginner,  owing  to 
the  very  different  results  they  produce  in  the  general  appearance 
of  the  plants.  There  are  two  main  types  of  branching  by  which 
all  mosses  may  roughly  be  divided  into  two  classes.  In  the  one 
the  stem  is  typically  erect,  simple,  slightly  forked,  or  with  more 
numerous  lateral  branches,  but  producing  the  fertile  flowers  and 
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later  the  fruit  at  the  apices  of  the  stem  and  of  at  least  the 
principal  branches  ;  by  this  the  apical  growth  of  the  stem  is 
terminated,  and  further  development  can  only  take  place  by  new 
branches,  usually  termed  innovations,  which  are  most  frequently 
produced,  singly,  in  pairs  or  in  whorls,  immediately  below  the 
flower  The  tendency  is  therefore  to  grow  upwards,  and 
gradually  to  increase  the  number  of  branches  from  an  originally 
simple  stem,  and  this  naturally  conduces  to  the  greater  density  of 
the  tufts  or  cushions.  Mosses  of  this  type  are  termed  Acro- 
carpous (Tab.  I.  5,  14;  Tab.  II.  6). 

In  the  second  type  the  stem  whether  little,  or,  as  is  usually 
the  case,  much  branched  produces  its  flowers  on  the  side,  not  at 
its  apex  nor  at  that  of  the  branches;  consequently  the  apical 
growth  of  the  stem  is  not  terminated  by  the  production  of  the 
fruit,  but  becomes  indefinite,  and  the  stems  frequently  attain  a 
very  considerable  length.  The  natural  consequence  of  this  is  that 
the  stems  are  rarely  erect,  but  usually  more  or  less  prostrate  or  at 
least  arched.  This  gives  a  wider,  less  dense  and  less  elevated 
character  to  the  tufts,  which  are  often  straggling.  This  is  the 
type  of  the  Pleurocarpous  mosses  (Tab.  I.  4,  9,  10,  12). 

The  beginner  will  very  speedily  recognise  these  two  types  in 
the  field  ;  they  are  indeed  so  distinct  that  it  has  usually  been  the 
practice  to  make  the  distinction  between  Acrocarpous  aud  Pleuro- 
carpous mosses  the  primary  division  of  the  whole  Class ;  this 
cannot  now  be  maintained,  but  the  distinction  between  the  two 
types  is  of  considerable  practical  assistance  in  the  identification  of 
mosses,  if  of  less  theoretical  importance  than  has  sometimes  been 
held. 

In  the  Pleurocarpous  mosses  the  branching  is  frequently 
regularly  pinnate ;  sometimes  the  branches  in  these  cases  are 
again  branched,  when  the  stem  is  bipinnate,  and  in  a  few  cases 
the  process  is  again  repeated,  resulting  in  a  tripinnate  arrange- 
ment ;  this  is  never  the  case  with  the  Acrocarpous  mosses,  where 
the  branching  is  either  irregular,  or  more  or  less  alternate,  or 
imperfectly  dichotomous,  sometimes,  but  rarely,  distinctly 
whorled.  The  innovations  formed  below  the  fertile  flower 
frequently  develope  so  rapidly  as  to  equal  or  overtop  the  capsules, 
which  then  appear,  but  falsely,  to  be  laterally  produced. 

Mosses  are  not  attached  to  their  substratum  by  true  roots, 
but  there  are  usually  present  rootlets  or  radicles  which  perform 
the  functions  of  roots,  and  are  often  produced  throughout  the 
whole  length  of  the  stem,  or  over  the  greater  part,  frequently  in 
very    great    numbers    so    as    to    form    a    felt-like    covering    or 
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tomentum ;  they  are  usually  of  a  reddish  brown  hue,  but  may 
assume  other  colours.  They  may  be  produced,  sporadically,  upon 
the  leaves  or  other  parts  of  the  plant,  and  they  hardly  differ 
morphologically  from  the  chlorophyllose  threads  of  the  pro- 
tonema ;  this  is  the  network  of  branched,  conferva-like  filaments 
produced  by  the  germination  of  the  spores,  and  from  which  is 
developed  the  moss  plant;  the  protonema  usually  disappears  at 
an  early  stage  in  the  life  of  the  moss,  but  in  some  of  the  smaller 
species  it  is  persistent  for  a  considerable  period  (Tab.  II.,  3)- 

In  addition  to  the  radicular  fibres  and  the  leaves,  the  stem  is 
occasionally  clothed  with  api>endages  of  another  kind,  intermixed 
with  the  leaves ;  these  are  called  paraphyllia,  and  are  green, 
multiform,  leaf-like  or  thread-like  structures,  sometimes  formed 
like  miniature  leaves,  at  others  deeply  cut,  fringed,  or  so  slender 
as  to  resemble  branched  threads  (Tab.  I.  ii,  13). 

The  leaves  of  mosses  are  of  various  forms,  and  the  shape  of 
the  leaf  affords,  all  things  Considered,  one  of  the  most  important 
specific  characters  of  mosses ;  a  reference  to  the  glossary  and  to 
the  figures  will  illustrate  the  various  form*  and  explain  the  terms 
used,  which  need  not  be  recapitulated  here  ;  but  it  may  be 
remarked  that  the  leaves  are  always  sessile,  never  stalked,  and 
in  outline  range  from  subulate  to  orbicular,  with  almost  every 
intermediate  form  ;  that  they  are  never  compound,  nor  even 
lobed,  though  frequently  serrate  in  various  degrees,  or  sometimes 
laciniate.  There  is  no  epidermis  or  cuticular  tissue,  and  the 
whole  leaf  is  almost  always  formed  of  a  single  layer  of  cells  (v. 
section,  Tab.  III.  19,  20),  rarely  in  part  or  altogether  of  a  double 
layer  (Tab.  III.  24),  with  the  exceptions  of  the  nerve  (or  mid-rib) 
which  when  present  is  composed  of  narrow  and  elongated  cells 
often  of  several  layers  in  thickness  and  frequently  showing  some 
differentiation  in  structure,  and  of  the  marginal  border  which  in 
certain  groups  of  mosses  is  formed  of  different  cells  from  those 
which  compose  the  rest  of  the  leaf,  usually  in  such  cases  being 
more  like  those  of  the  nerve  (Tab.  HI.  10,  21). 

The  nerve  is  usually  single,  and  may  be  very  short,  reaching 
only  a  part  of  the  way  up  the  leaf,  or  may  extend  to  the  apex, 
when  it  is  called  percurrent  (Tab.  VIII.  F),  or  beyond,  when  it  is 
termed  excurrent  (Tab.  VIII.  G).  Differing  degrees  of  excur- 
rence  are  characterised  by  distinct  terms,  apiculate,  mucronate, 
cuspidate,  aristate,  etc.,  the  significance  of  which  will  be  found  by 
reference  to  the  Glossary.  The  single  nerve  is  very  rarely  forked 
above,  or  may  produce,  exceptionally,  indistinct  short  lateral 
branches.     In  many  groups  of  mosses  however  the  nerve  is  double 
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(Tab.  III.  15),  consisting  of  two  independent  branches  free  or 
united  at  the  base ;  in  this  case  it  is  almost  always  short,  the 
branches  very  rarely  indeed  reaching  above  the  middle  of  the  leaf. 
The  exp>anded  part  of  the  leaf  is  frequently  termed  the  lamina,  in 
contradistinction  to  the  nerve. 

The  nerve  frequently  bears  spinose  teeth  at  the  back,  and  in 
certain  genera  is  furnished  with  variously  specialised  appendages 
on  the  upper  surface  (Tab.  III.  16,  18,  22,  23)  ;  these  are 
particularly  developed  in  Polytrichaceae  and  in  the  Sections 
Pterygoneuron  and  Aloina  of  Tort u la. 

The  leaves  may  be  more  or  less  decurrent  at  the  base,  the 
lamina  running  down  the  stem  for  some  distance  on  each  side 
below  the  insertion  or  line  of  juncture  of  the  leaf-base  with  the 
stem  ;  this  is  sometimes  so  conspicuous  that  the  stem  is  distinctly 
winged  (Tab.  II.  7) ;  in  certain  groups  it  is  a  character  of  much 
importance,  and  in  such  cases  the  leaf  should  be  separated  with 
great  care  from  the  stem,  in  order  that  the  decurrent  part,  or  a 
portion  at  least,  may  be  detached  also.  As  a  rule  however  the 
degree  of  decurrence  can  best  be  observed  by  stripping  the 
greater  number  of  leaves  from  a  stem  and  examining  the  remaining 
ones  under  the  microscope,  while  still  attached. 

It  should  be  borne  in  mind  that  the  lowest  leaves  on  a  stem, 
and  sometimes  too  on  a  branch,  are  often  very  small  or  in  other 
ways  far  from  typical,  and  these  should  never  be  selected  for 
examination  ;  the  same  objection  frequently  applies  to  the 
uppermost  and  youngest  leaves,  which  may  not  be  fully  developed, 
though  occasionally  they  are  the  only  ones  in  which  certain 
structures,  of  a  very  fragile  nature,  can  be  observed.  In  the 
Pleurocarpous  mosses  the  leaves  on  the  branches  are  usually 
smaller  and  less  highly  developed  than  the  stem-leaves,  and 
unless  otherwise  mentioned  the  latter  are  always  the  ones 
described.  A  similar  difference  is  sometimes,  but  more  rarely, 
found  between  the  leaves  of  the  fertile  stems  and  those  of  the 
barren  branches  in  the  Acrocarpous  mosses. 

The  position  of  the  leaves  when  moist,  and  also  when  dry,  is 
of  great  importance,  and  in  many  species  affords  a  clear  and 
sufficient  specific  character  recognisable  at  once  even  in  the  field. 
When  the  leaves  are  not  otherwise  described  they  are  to  be  taken 
as  arranged  equally  all  round  the  stem  (Tab.  II.  5) ;  in  some  cases 
they  are  regularly  distichous,  i.e.,  springing  from  opposite  sides 
of  the  stem  in  two  rows,  in  which  case  they  are  usually,  though 
not  always,  complanate,  i.e.,  flattened  out  in  one  plane  like  the 
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frond  of  a  fern  (Tab.  II.  i)  ;  this  latter  arrangement  is  even  more 
frequently  the  case  when  the  leaves  are  not  truly  distichous,  but 
spring  from  all  sides  of  the  stem,  the  flattened  or  complanate 
arrangement  giving  them  however  a  close  resemblance  to  truly 
distichous  leaves  (Tab.  II.  2).  When  a  leaf  instead  of  spreading 
out  directly  from  its  base  is  turned  towards  another  side  of  the 
stem  it  is  said  to  be  secund ;  it  usually  happens  that  all  the  leaves 
in  such  cases  are  turned  towards  the  same  side,  when  they  are 
termed  homomallous  (Tab.  II.  4) ;  when,as  very  frequently  occurs, 
they  are  also  curved,  they  are  said  to  be  falcato-secund  (Tab.  II.  3). 

The  leaves  are  frequently  undulated  or  plicate  ;  to  observe 
this  in  the  moist  state  it  is  best  to  separate  the  leaves  and 
examine  them  under  the  microscope,  taking  care  to  submit  them 
to  as  little  pressure  as  possible  ;  but  when  it  is  desired  to  observe 
this  fact  in  the  dry  state  it  is  almost  invariably  better  to  do  so  by 
means  of  the  lens  while  still  attached  to  the  stem.  The  same 
remarks  apply  to  the  degree  of  concavity  of  the  leaves,  which  is 
sometimes  of  importance. 

The  cell-structure,  or  areolation,  of  the  leaves  is  a  character 
of  the  highest  value.  It  must  be  remembered  that  the  cells  at  the 
base  of  the  leaf  and  frequently  those  at  the  apex  also  are  more  or 
less  modified,  and  the  normal  type  of  areolation  of  any  species 
must  be  considered  that  of  the  median  part  of  the  leaf;  and  it  is 
safest  to  take  for  examination  a  point  about  one-third  of  the 
length  of  the  leaf  from  its  apex ;  the  figures  of  cells  in  the  Plates, 
marked  ic,  are  all  taken  at  this  point.  It  is  however  often  of 
importance  to  examine  also  the  basal  cells  ;  in  this  and  indeed  in 
all  cases  it  is  of  importance  to  examine  those  of  fully  matured 
leaves. 

In  addition  to  the  form  of  the  cell,  it  is  necessary  in  certain 
cases  to  note  also  the  thickness  or  otherwise  of  the  cell-wall.  It 
is  hardly  possible  to  define  a  limit  at  which  a  cell-wall  becomes 
incrassate,  but  a  consultation  of  the  figures  referred  to  in  the 
Glossary  under  that  term  will  give  a  very  fair  idea  of  its 
signification.  The  cells  figured  in  Tab.  III.  8,  may  be  taken  as 
typically  thin-walled  cells.  In  numerous  mosses  the  cell-walls 
may  be  seen  to  be  perforated  by  minute  openm^s  or  pores 
constituting  passages  between  adjoining  cells  (Tab.  XVII I.  C.  ic) ; 
this  is  especially  the  case  when  the  walls  are  incrassate,  and  may 
frequently  be  observed  in  the  basal  cells  of  the  older  leaves  when 
the  younger  and  thinner-walled  cells  show  no  trace  of  it,  as  for 
instance  in  Brachythecium  rivulare.  The  presence  or  absence  of 
papillae  on   the   surface   of  the   cells   is   another  point  requiring 
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observation ;  this  is  best  done,  not  by  examining  single  leaves,  but 
by  placing  a  stem  or  branch  under  the  microscope,  so  that  the 
papillae  may  be  observed  as  it  were  in  profile.  In  a  few  cases, 
more  especially  where  they  are  confined  to  the  front  or  upper 
surface,  it  is  necessary  to  cut  a  thin  transverse  section  of  the  leaf 
(Tab.  III.  19,  20).  This  is  also  desirable  in  a  few  other  cases, 
when  it  is  required  to  observe  the  structure  or  form  of  the  nerve  or 
its  appendages,  as  in  Campylopus,  Dicranum,  and  Polytrichum 
(Tab.  III.  10,  12,  14,  18). 

When  it  is  desired  to  observe  the  basal  cells,  and  especially 
those  of  the  basal  angles  or  auricles,  it  is  especially  necessary  to 
remove  the  leaves  carefully  and  gently,  as  otherwise  these  special 
cells  are  liable  to  be  left  adhering  to  the  stem. 

Reproductive  bodies,  termed  gemmae,  are  not  unfrequently 
produced  on  or  among  the  leaves  ;  these  are  of  various  forms  and 
colours,  but  are  usually  green  or  brown,  globular  or  club-shaped, 
articulate  structures,  resembling  to  the  naked  eye  grains  of  dust 
or  pollen  ;  in  certain  cases  their  presence  is  of  great  assistance  in 
the  determination  of  species. 


The  Reproductive  Organs. 


The  reproductive  organs  of  mosses  are  usually  situated  among 
specialised  leaves,  forming  the  so-called  flowers.  They  are  of 
two  kinds,  the  antheridia,  or  male  organs,  and  the  archegonia,  or 
fertile  organs.  Besides  the  specialised  leaves  or  bracts  they  are 
usually  surrounded  by  numerous,  hyaline,  jointed  hairs,  called 
paraphyses.  The  leaves  composing  the  fertile  flower  are  called 
the  perichaetial  leaves  or  bracts  ;  those  surrounding  the  antheridia, 
when  these  are  separate  from  the  archegonia,  are  termed  the 
perigonial  leaves  or  bracts.  These  bracts,  of  either  kind,  are 
often  highly  differentiated,  and  important  to  observe  ;  but  in  many 
groups  of  mosses  they  are  hardly  distinct  from  the  ordinary  leaves. 

The  antheridia  (Tab.  V.  18)  are  small  elliptic  or  clavate 
bodies,  usually  of  a  thin,  loosely  areolated  texture  and  pale 
brownish  colour,  more  or  less  wide  and  obtuse  at  the  apex  ;  they 
contain  the  antherozoids  which,  escaping,  enter  the  archegonia 
and  fertilise  the  oosphere,  the  cell  which  ultimately  developes  into 
the  mature  fruit. 

The  archegonia  (Tab.  V.  19)  are  narrower  in  shape,  resemb- 
ing    a   narrow,    long-necked   bottle,  and  are  almost  always  of  a 
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deep  red  colour  ;  they  usually  occur  in  some  numbers  in  each 
perichaetium,  but  it  is  as  a  rule  only  one  which  is  fertilised  and 
produces  fruit. 

The  relative  position  of  the  antheridia  and  the  archegonia  is 
of  great  importance,  and  different  terms  are  applied  to  the 
inflorescence  in  accordance  with  these  different  relationships ;  as 
they  are  somewhat  difficult  to  grasp  these  terms  are  here  tabulated. 

The  antheridia  and  archegonia  may  occur  only  on  separate 
plants ;  the  inflorescence  is  then  termed  dioicous  (Tab.  V.  20  &  21). 

If  they  occur  on  the  same  plant  it  is  termed  monoicous.  This 
includes  several  distinct  forms,  according  to  the  positions  of  the 
two  organs ;  they  may  occupy  two  different  positions  on  separate 
parts  of  the  stem,  the  antheridia  then  being  usually  enclosed  in 
distinct  perigonial  bracts ;  the  inflorescence  is  then  said  to  be 
autoicous  (Tab.  XVII.  E.  10). 

Or  the  antheridia  and  archegonia  may  be  mixed  together  in 
the  same  flower,  which  is  then  termed  synoicous  (Tab.  V.  22). 

Or,  finally,  the  antheridia  may  be  placed  just  below  the  fertile 
flower,  without  special  perigonial  bracts,  simply  in  the  axils  of  the 
lower  perichaetial  bracts;  this  form  of  inflorescence  is  termed 
paroicous  (Tab.  V.  23). 

Occasionally  two  of  these  forms  of  inflorescence  are  found 
side  by  side  in  the  same  species,  when  it  is  termed  heteroicous. 

It  may  be  mentioned  that  the  paroicous  form  of  inflorescence 
appears  to  be  confined  to  Acrocarpous  mosses,  and  the  synoicous 
very  nearly  so,  occurring  very  rarely,  perhaps  exceptionally,  in  the 
Pleurocarpous  species. 

The  fertile  flowers  are  always  more  or  less  gemmiform,  i,e., 
bud-shaped ;  the  male  flowers  are  occasionally  wider,  with  open 
and  more  or  less  spreading  bracts ;  in  this  case  they  are  termed 
discoid. 

Upon  fertilisation  the  archegonium  and  its  contents  undergo 
great  development ;  the  oosphere  becomes  the  capsule  or  sporan- 
gium, the  outer  part  of  the  archegonium  itself  simultaneously 
developing  up  to  a  certain  point,  but  ultimately  rupturing  midway 
so  that  the  upper  portion  is  carried  up  with  the  fruit,  the  lower 
half  remaining  fixed  at  the  base  and  forming  a  minute  sheath 
round  the  base  of  the  fruit-stalk,  termed  thr  vaginula  ;  this  is 
occasionally  covered  with  short,  erect  hairs  (Tab.  V.  12). 

In  very  few  cases  the  capsule  remains  sessile ;  in  the  vast 
majority  of  species  it  is  elevated  on  a  seta,  or  fruitstalk,  of  varying 
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length ;  and  it  is  by  this  process  of  elevation  that  the  arche- 
gonium  is  ruptured.  The  upper  half  as  has  been  mentioned  is 
carried  upwards  with  the  fruit,  and  is  known  as  the  calyptra  or 
veil ;  it  is  usually  of  a  thin  membranous  texture,  more  or  less 
completely  covering  the  capsule,  and  either  falls  off  before  the 
capsule  is  fully  ripe  or  in  other  cases  remains  till  maturity ;  the 
increase  in  size  of  the  capsule  usually  causes  it  to  split  from  the 
base  upwards ;  when  the  fission  takes  place  on  one  side  only,  or 
conspicuously  on  one  side  most  strongly,  the  calyptra  is  said  to  be 
cucullate,  i.e.,  hood-shaped  (Tab.  IV.  2,  6)  ;  when  it  splits  equally 
on  two,  three  or  more  sides  it  is  termed  mitriform  (Tab.  IV.  i). 
The  calyptra  may  be  smooth  or  plicate,  glabrous,  papillose  or 
hairy,  the  hairs  either  erect  or  pointing  downwards. 

The  seta  is  variable  in  length  and  stoutness,  occasionally 
rough  with  warts  or  papillae.  It  is  straight,  flexuose,  or  arcuate, 
i.e.,  curved  like  a  bow;  the  curving  is  sometimes  even  more 
pronounced,  when  it  is  said  to  be  cygneous,  i.e.,  curved  like  a 
swan's  neck.  In  the  latter  cases  it  frequently  becomes  erect  when 
old,  and  in  some  species  it  always  takes  an  erect  position  when 
dry,  while  regaining  its  curved  form  when  wetted. 

When  dry  the  seta  is  usually  spirally  twisted,  and  the 
twistmg  may  be  either  to  the  right  (i.e.,  the  spirals  ascend 
towards  the  right  to  an  observer  supposed  to  be  standing  within 
the  spiral ;  from  the  outside  they  appear,  on  the  side  nearest  him, 
to  ascend  to  the  left)  or  to  the  left.  It  is  rarely,  however,  I 
believe,  that  the  direction  is  so  constantly  different  between  any 
two  allied  species  to  afford  a  good  character  of  distinction,  and  it 
is  only  in  a  very  few  cases  that  I  have  relied  upon  it. 

When  the  calyptra  falls  off  or  is  removed  the  capsule  is 
exposed;  it  is  usually  more  or  less  elliptical,  but  is  frequently 
elongated  and  cylindric,  equally  often  shortened  and  even  globose, 
or  it  may  be  pyriform  ;  it  is  often  striated  (Tab.  IV.  11,  18),  more 
rarely  angular  (Tab.  IV.  14);  it  is  erect  (Tab.  IV.  g),  inclined 
crab.  IV.  12),  cernuous  (Tab.  IV.  14),  or  even  pendulous  (Tab.  IV. 
13),  and  it  is  often  more  or  less  curved,  or  asymmetric.  There 
are  other  forms  which  it  less  commonly  assumes. 

The  capsule  may  be  cleistocarpous,  that  is  without  any 
regular  orifice  or  lid,  but  bursting  irregularly ;  rarely  it  opens  by 
valves  (Tab.  IV.  7).  Usually,  however,  it  opens  with  a  lid, 
resembling  the  lid  of  an  urn  ;  this  falls  off  at  maturity,  its  rupture 
being  often  assisted  by  the  unrolling  of  the  annulus,  a  very  highly 
elastic  ring  of  cells  surrounding  the  orifice  at  the  point  of  juncture 
with  the  lid,  and  rolling  back  with  considerable  force  and  rapidity 
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when  the  capsule  is  fully  ripe.   The  annulus  is  however  not  always 
present. 

The  spores  are  usually  produced  in  great  numbers,  and 
are  green  or  brown  ;  they  are  either  smooth,  or  papillose  or 
tuberculate ;  almost  always  more  or  less  globose,  rarely  angular. 
They  range,  in  point  of  size,  with  a  few  exceptions,  between  lo  /* 
and  25  ft  in  diameter.  They  usually  surround  a  central  column  of 
tissue,  called  the  columella,  which  is  sometimes  long  enough  to  be 
distinctly  visible  above  the  mouth  of  the  capsule  after  the  fall  of 
the  lid,  and  occasionally  is  united  to  the  interior  of  the  lid,, 
retarding  its  fall  for  a  time  and  finally  falling  off  with  it. 

The  mouth  of  the  orifice  after  the  removal  of  the  lid  is  in 
some  mosses  a  bare  rim,  when  the  capsule  is  termed  gymnostomous ; 
but  more  frequently  it  is  furnished  with  a  fringe  surrounding  and 
in  part  closing  the  mouth;  this  fringe  is  termed  the  peristome^ 
and  affords,  owing  to  the  numerous  forms  and  degrees  of 
development  it  assumes,  and  its  constancy  throughout  large  groups 
of  mosses,  a  very  important  basis  of  classification,  especially  as 
regards  Orders  and  Genera.  The  researches  of  Philibert  and 
others  have  recently  brought  into  clearer  light  the  great  importance 
of  this  organ  from  a  systematic  point  of  view ;  and  as  the  main 
divisions  in  the  present  work  are  based  upon  its  structure,  the 
student  will  do  well  to  become  familiarised  with  its  general 
character  and  the  terminology  employed  in  its  description. 

The  peristome  may  be  single,  i.e.,  may  form  a  single  circle 
or  fringe  (Tab.  V.  6,  17)  ;  or  it  may  be  double,  consisting  of  two 
concentric  circles,  an  outer  and  an  inner  (Tab.  V.  7,  12)  ;  very 
close  however  to  one  another,  and  sometimes  even  partly  united. 
Taking  the  single  peristome  first,  it  sometimes  consists  of  a  thin 
membrane,  rising  conically  over  the  mouth  of  the  capsule,  leaving 
only  a  minute  aperture  at  its  apex;  much  more  frequently 
however,  indeed  in  the  vast  majority  of  cases,  the  membrane  is  as 
it  were  split  from  top  to  bottom  into  a  number  of  filaments,  called 
the  peristome  teeth.  These  teeth  are  always  produced  in  multiples 
of  4,  indeed  there  are  always  either  4,  8,  16,  32,  or  64,  the  median 
numbers  being  by  far  the  most  frequent.  They  vary  very  greatly 
in  length,  form,  colour,  and  other  characteristics,  red  being  the 
predominant  tint.  They  are  usually  very  delicate  in  texture,  in 
most  cases  consisting  of  a  double  layer  of  very  thin  plates,  divided 
transversely  into  segments,  with  more  or  less  distinct  lines  at  the 
points  of  division,  sometimes  forming  very  strong  trabecules,  or 
bars,  standing  out  prominently  on  the  face  of  the  tooth  like  the 
rungs  of  a  ladder  (Tab.  V.  10). 
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The  double  peristome  is  more  complicated  in  structure.  The 
outer  fringe  superficially  resembles  the  single  peristome  already 
described,  although  differing  in  minute  points  of  structure;  the 
inner  peristome  is  always  more  delicate  in  texture,  usually  paler 
in  colour  ;  occasionally  it  consists  of  8  or  i6  delicate  filaments  or 
processes  alternating  with  the  outer  teeth^  more  rarely  opposite 
them  ;  in  other  groups  these  processes  are  wider,  meeting  one 
another  at  their  base  ;  while  still  more  often  they  are  more  or  less 
united  below,  so  as  to  form  a  continuous  basal  membrane 
surrounding  the  orifice,  while  their  upper  portions  remain  free  ; 
these  upper  portions  being  frequently  more  or  less  split  or  pierced 
along  the  median  line.  The  spaces  left  between  these  free  upper 
portions  (processes)  are  often  occupied  by  still  more  slender 
prolongations  of  the  basal  membrane,  termed  cilia ^  singly,  or 
grouped  in  twos  and  threes ;  these  are  extremely  delicate  and 
thread-like,  and  frequently  in  the  most  highly  developed  forms 
bear  short  transverse  appendages  at  intervals  (Tab.  V.  15,  16). 

All  these  different  parts  exhibit  much  variation  in  the  degree 
of  their  development,  and  the  whole  peristome  is  often  reduced  to 
a  fringe  of  short  rudimentary  teeth  around  the  orifice  ;  the  teeth 
are  often  also,  on  the  one  hand  cleft,  to  a  greater  or  less  extent, 
into  two  or  three  branches,  or  again,  more  or  less  approximated 
or  even  united  in  pairs  (Tab.  V.  17),  or  in  fours,  or  they  may  be 
connected,  in  various  degrees,  by  transverse  bars,  so  as  to  form  a 
kind  of  lattice  work.  The  numerous  and  delicate  forms,  as  well 
as  the  perfect  regularity  and  the  rich  colouring  of  the  peristome 
render  this  organ  a  most  beautiful  microscopic  object.  The  teeth 
are  strongly  hygroscopic,  usually,  when  mature,  spreading  more 
or  less  widely  in  the  dry  state,  but  rapidly  converging  so  as  to 
close  the  mouth  of  the  capsule  when  moistened,  or  even  when 
merely  breathed  upon. 

The  outer  wall  (exothecium)  of  the  capsule  frequently 
exhibits  stomata,  usually  not  very  numerous,  and  as  a  rule 
arranged  more  or  less  distinctly  in  one  or  two  rings  round  the 
capsule  most  commonly  towards  its  base  or  upon  its  "  neck,"  i.e,y 
the  portion  intermediate  between  the  seta  and  the  base  of  the 
spore-sac,  or  inner  membrane  containing  the  spores,  which  as  a 
rule  does  not  reach  quite  so  low  as  the  base  of  the  outer  case. 
The  stomata  are  sometimes  superficial,  i.e.y  on  the  surface  of  the 
wall  of  the  capsule  (Tab.  V.  i),  sometimes  immersed,  i.e,^  sunk  in 
its  substance  (Tab.  V.  2).  This  distinction  is  of  great  importance 
in  the  genus  Orthotrichum,  in  which  both  forms  of  stomata  occur, 
as  it  affords  a  safe  and  useful  character  for  the  separation  of 
species  and  even  of  groups  of  species. 
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II.    OLASSIPIOATION,  NOMENCLATURE,  ETC. 


The  primary  object  of  this  work  being  to  simplify  the 
determination  of  our  British  mosses  for  the  student,  and  to  make 
it  available,  as  far  as  possible,  for  a  beginner,  it  has  been  my 
chief  aim  throughout  to  introduce  as  little  novelty  and  to  employ 
as  lew  technicalities  as  appeared  compatible  with  accuracy  and 
clearness.  For  this  reason  I  have  preferred  to  keep  as  closely  as 
possible  to  the  system  of  classification  which  prevails  in  the 
greater  number  of  those  works  which  the  student  is  most  likely,  at 
the  outset,  to  consult,  and  of  which  that  employed  in  the  second 
edition  of  Schimper's  Synopsis  Muscorum  Europaeorum  may  be 
looked  upon  as  the  basis.  The  researches  and  critical  writings  of 
recent  bryologists  have  added  much  to  our  knowledge,  and  have 
led  to  the  proposition  of  new  schemes  of  classification  ;  but  great 
as  was  the  temptation  to  follow,  more  or  less  closely,  on  these 
new  lines,  it  appeared  to  me  that  in  a  work  specially  intended  to 
aid  beginners  the  difficulties  put  in  the  way  of  the  student,  by  a 
novel  classification  and  order,  were  likely  to  outweigh  the 
advantages  they  might  confer. 

On  the  other  hand  the  researches  of  Philibert  and  others  into 
the  structure  and  development  of  the  peristome  have  necessitated 
a  certain  amount  of  reconstruction.  Schimper's  system,  and 
those  of  most  other  authors,  have  been  to  a  very  great  extent 
founded  on  characters  derived  from  this  organ  ;  and  where  groups 
have  been  united  on  the  ground  of  supposed  affinity  between 
types  of  peristome  subsequently  shown  to  be  remote  from  one 
another,  and  vice-versa,  it  is  clear  that  it  would  be  wrong  to 
ignore  the  later  conclusions,  and  I  have  felt  obliged  in  some 
degree  to  modify  the  classification  in  accordance  with  this  con- 
viction. The  chief  deviations  from  the  usual  order  and  grouping, 
and  indeed  almost  the  only  ones  of  importance,  will  be  found  in 
the  separation  of  the  Grimmiaceae  from  the  Orthotrichaceae, 
with  or  near  which  they  are  usually  placed,  and  their  removal  to 
the  Aplolepideae,  where,  undoubtedly,  they  belong ;  and  the 
separation  from  the  rest  of  the  Br^'ales  of  the  Nematodontoid 
group,  including  the  three  Orders  Tetraphidaceae,  Polytrichaceae, 
and  Buxbaumiaceae.  I  have  also  discarded  the  usual  division  of 
the  main  group  of  mosses,  the  Bryales,  into  Acrocarpi  and 
Pleurocarpi,  believing  that  the  characters  involved  in  this  division 
are  far  subordinate  to  those  which  separate  them,  according  to  the 
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nature  of  the  peristome,  into  the  great  groups  of  the  Nemato- 
donteae  and  the  Arthrodonteae.  It  will  be  found  however,  that 
this  view  does  not  entail  any  alteration  of  the  usual  arrangement, 
the  pleurocarpous  mosses  following  the  Bryaceae  in  the  same 
order  as  is  found  in  most  works.  One  point  that  it  is  as  well  to 
bear  constantly  in  mind  is  that  differing  degrees  of  development 
between  peristomes  are  of  slight  systematic  importance  compared 
with  dissimilar  types.  Thus  the  difference  between  the  gymnos- 
tomous  capsule  of  Funaria  fascicularis  and  the  highly  complex 
peristome  of  F.  hygrometrica  represents  but  a  slight  divergence 
in  relationship,  whereas  the  peristomes  of  a  Splachnum  and  of  a 
Grimmia,  though  perhaps  almost  indistinguishable  except  under  a 
close  microscopical  examination,  are  fundamentally  different  in 
their  structure  and  indicate  a  wide  divergence  of  type.  In 
carrj'ing  out  this  principle  it  is  clearly  the  soundest  method  of 
classification  to  group  the  cleistocarpous  genera  and  species  of 
mosses  with  those  to  which  upon  the  ground  of  vegetative  and 
other  characters  they  appear  most  nearly  allied,  not  to  unite  them 
together  in  a  separate  group ;  and  although  this  method  entails  a 
slightly  greater  difficulty  in  the  identifying  of  the  species  in 
question,  it  undoubtedly  presents  to  the  student  a  more  natural 
and  therefore  more  scientific  arrangement. 

A  conspectus  of  the  system  of  classification  adopted  in  this 
work  will  be  found  immediately  following  the  Key  to  the  Genera. 

As  to  the  choice  of  nomenclature  I  have  been  guided  by  very 
similar  considerations  to  those  which  prompted  the  selection  of  the 
classification  adopted.  The  principle  of  priority  in  nomenclature 
may  be  considered  as  universally  accepted  ;  but  the  acceptance  of 
the  principle  is  far  from  having  produced,  at  present,  that 
uniformity  which  is  one  of  the  most  important  objects  it  sets  out 
to  attain  ;  nor  can  uniformity  be  hoped  for  until  there  is  not  only 
a  general  acceptance  of  the  principle  but  an  agreement  as  to  the 
rules  by  which  the  principle  is  to  be  carried  out ;  the  limits,  for 
example,  of  its  retrospective  action,  and  the  much  vexed  question 
as  to  whether  "  priority  "  implies  the  retention  for  a  species  of  the 
earliest  valid  trivial  name  or  the  earliest  combination  of  generic 
and  specific  names.  Following  out  the  principle  of  priority  for 
the  specific  name  under  whatever  genus  placed,  Lindberg  has 
arrived  at  a  system  of  nomenclature  very  widely  differing  from 
that  of  most  works  on  bryology,  and  he  has  been  followed  very 
closely  by  Braithwaite  in  the  British  Moss  Flora.  I  have  not  felt 
it  desirable  to  conform  to  this  nomenclature,  however ;  partly  on 
the  grounds  above  given,  that  it  would  tend  to  confuse  beginners 
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who  might  be  expected  to  have  in  their  hands  chiefly  such  works 
as  Schimper's  Synopsis.  Hobkirk's  Synopsis,  etc. ;  partly  because 
of  the  extreme  doubtfulness  as  to  the  finality  of  the  nomenclature 
in  question  ;  and  this  even  apart  from  the  question  of  the  general 
acceptance  of  those  particular  rules  upon  which  the  principle  of 
priority  has  been  carried  out  by  Lindberg.  For  it  is  seen  that 
these  rules  themselves  involve  the  almost  indefinite  impossibility 
of  finality,  since  there  is  always  the  chance  of  an  earlier  name 
being  discovered  for  a  given  species  than  the  one  whose  priority  is 
(for  the  time)  established  ;  a  possibility  exemplified  at  the  present 
time  in  the  literature  of  the  Sphagnaceae  in  a  very  striking  manner. 

I  have  therefore  maintained  the  nomenclature  employed  by 
Schimper  (Synopsis,  Ed,  IL)  as  far  as  is  compatible  with  the 
somewhat  different  classification  here  adopted,  except  in  the 
following  cases.  When  a  generic  name  is  pre-occupied  for  a 
phanerogamic  or  other  class  of  plant  (as  in  the  case  of  Thamnium) 
I  have,  of  course,  dropped  it  and  employed  the  earliest  alternative 
name.  And  in  a  few  cases  where  Lindberg's  nomenclature  has 
been  used  also  in  standard  works  of  modem  or  comparatively 
modern  date  (as  in  the  case  of  Catharinea  Ehrh.,  =  Atrichum  P, 
Beauv.)  I  have  taken  it  as  an  indication  of  a  general  acceptance 
of  the  name  and  have  employed  it  here.  I  hope  that  these  few 
changes,  while  insufficient  to  cause  any  great  difficulty  to  the 
student,  may  in  a  measure  bridge  over  the  difference  between  the 
^'  old"  and  the  "  new  "  nomenclatures,  and  prepare  the  way  for  the 
latter,  without  introducing  any  unaccustomed  names  but  such  as  it 
may  be  anticipated  will  be  finally  adopted.  With  regard  to  specific 
names  I  have  adhered  with  a  very  few  exceptions,  and  then  only  in 
order  to  avoid  confusion,  to  the  rule  in  force  with  most  European 
authorities  on  Flowering  Plants,  British  and  Continental,  viz., 
of  employing  the  earliest  published  combination  of  generic  and 
trivial  names  under  the  adopted  genus. 

The  limits  of  the  work  precluded  any  full  synonymy  being 
given ;  nor,  in  a  work  of  its  scope,  did  it  seem  necessary  to  give, 
for  instance,  any  such  full  and  complete  synonymy  as  that  which 
forms  so  valuable  a  feature  of  the  British  Moss  Flora.  I  have, 
with  few  exceptions,  given  merely  the  original  authority  for  the 
specific  name — when  that  differed  from  the  authority  for  the 
binomial— and  also  the  names  employed  in  Schimper  (Synopsis, 
Ed,  II.)  and  in  Braithwaite  (British  Moss  Flora),  when  these 
differed  from  the  name  here  employed. 

I  have  not  attempted  to  give  any  full  list  of  localities,  nor 
indeed  to  indicate  the  distribution  of  the  species  in  our  islands, 
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except  in  the  case  of  the  rarest  ones.  An  incomplete  list  of 
localities  is,  I  hold,  for  this  purpose  not  only  useless  but 
misleading,  and  I  have  not  the  materials  for  anything  like  a 
complete  list  even  for  the  more  uncommon  mosses;  nor  would 
the  size  of  the  volume  allow  of  it.  I  have  therefore  given  no 
localities  except  for  the  very  rare  species,  but  when  these  are 
given  they  are  intended  to  be,  so  far  as  I  could  make  them, 
exhaustive. 

The  notes  to  the  species  are  for  the  most  part  descriptive 
rather  than  critical,  and  will,  I  hope,  be  found  of  assistance ;  in 
many  cases  two  species  may  be  distinguished,  especially  in  the 
field,  by  some  slight  difference  in  habit  or  mode  of  growth,  very 
difficult  to  define  in  set  terms,  but  of  more  practical  value,  for  this 
purpose,  than  many  a  clearly-defined  but  less  easily  observed 
structural  character.  The  value  of  such  notes  will  of  course 
depend  upon  and  be  proportional  to  the  degree  of  the  writer's 
acquaintance  with  the  plants  themselves,  especially  in  their 
growing  condition,  and  in  many  cases  this  must  of  necessity  be 
but  small.  While,  howe^r,  making  full  use  of  other  works  on  the 
subject,  I  have  endeavoured,  whenever  possible,  to  describe  each 
species  from  personal  acquaintance  with  the  plant  itself,  and,  so 
far  as  might  be,  from  a  knowledge  of  it  in  the  field.  In  the  case 
ol  every  species,  and  in  the  greater  number  of  the  varieties 
described,  I  have  examined  specimens,  and  in  most  cases  British 
specimens,  of  the  plant. 

1  have  introduced  the  plan,  which  is  adopted  in  many 
continental  books,  but  which  has  not,  I  believe,  been  hitherto 
employed  in  any  of  our  British  works  on  the  subject,  of  giving  in 
italics  the  salient  and  most  distinctive  generic  and  specific 
characters.  This  will,  I  believe,  be  found  a  help  by  the  student, 
but  it  must  be  remembered  that  it  is  intended  rather  as  a  practical 
assistance  in  identification  than  as  an  indication  of  what  are,  from 
a  systematic  standpoint,  characters  of  importance  ;  for  though  as 
a  rule  the  two  run  side  by  side  it  not  unfrequently  happens  that  a 
feature  of  such  slight  structural  importance  as  colour  or  size  may 
separate  two  species  at  a  glance,  but  the  italicising  of  these 
characters  must  not  be  looked  upon  as  necessarily  implying  that 
they  form  the  most  important  distinction  between  the  two. 

Another  feature  of  the  work  which  is  undoubtedly  in  the 
bryological  literature  of  our  islands  something  of  an  innovation,  is 
the  introduction  of  sub-species.  I  have  not  employed  this  method 
of    classification    without    considerable    deliberation    and    some 
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hesitancy ;  nor  am  I  unaware  that  it  has  its  disadvantages,  and 
perhaps  its  dangers.  The  temptation  to  sub-divide  genera  into 
sub-genera,  and  species  into  sub-species,  varieties,  sub-varieties, 
forms  and  sub-forms,  becomes  increasingly  great  with  the  growth 
of  more  accurate  knowledge  and  the  closer  study  of  forms.  That 
these  terms  represent  actual  and  existing  degrees  of  affinity  there 
can  be  no  doubt,  nor  can  there  be  any  as  to  the  importance  of  a 
recognition  of  the  fact ;  but  I  hold  that  such  minute  sub-divisions 
are  quite  out  of  place  in  a  general  work  of  this  kind,  and  are  only 
justified  in  works  dealing  with  special  and  limited  groups,  and 
even  then  only  when  they  are  dealt  with  from  a  somewhat 
different  point  of  view,  in  short  when  the  object  of  the  work  is  of 
a  theoretical  rather  than  of  a  practical  nature.  I  should  therefore 
greatly  d^recate  the  introduction  of  such  a  chain  of  terms,  and 
their  inevitably  greatly  multiplied  nomenclature,  into  works 
intended  primarily  as  hand-books  for  the  student,  and  secondarily 
only  as  text- books  for  the  systematist.  I  do  not  however  think 
that  the  introduction  of  sub-species  alone  is  open  to  the  same 
objection,  while  it  certainly  meets  some  of  the  difficulties  which 
constantly  present  themselves  to  the  classifier  who  has  no  middle 
choice  between  species  and  varieties.  While  the  method  pursued 
here  gives,  I  believe,  a  truer  view  of  the  relationships  of  the 
plants  in  question  than  if  they  were  treated  either  as  independent 
species  or  as  merely  varieties,  I  do  not  think  it  will  be  found  to 
render  the  classification  in  any  way  more  complex  or  more 
cumbersome.  I  have  retained  the  ordinary  binomial  designation 
as  in  the  case  of  full  species,  and  the  only  practical  difference  will 
be  found  to  be  that  the  sub-species  are  not  numbered  in  the 
headings,  but  indicated  by  an  asterisk. 

The  Key  to  the  Genera  and  the  Keys  to  the  species  under 
each  genus  have  been  re-written,  to  suit  the  arrangement  of  the 
work,  by  the  Rev.  H.  G.  Jameson,  from  his  ''  Illustrated  Guide  to 
British  Mosses."  They  will,  I  have  no  doubt,  be  found  of  material 
assistance  to  the  beginner,  especially  in  the  larger  genera ;  but  it 
must  always  be  borne  in  mind  that  they  are  intended  as  a  guide  to, 
not  as  a  substitute  for,  the  fuller  descriptions. 

Plates  I — LX  are  based  upon  those  published  by  the  Rev.  H. 
G.  Jameson  in  the  above-mentioned  work  ;  they  have  however  all 
been  re-drawn  by  him  and  in  many  cases  have  been  improved  and 
added  to,  while  between  20  and  30  species  and  sub-species  are  here 
figured  which  were  not  included  there.  They  have  all  been  drawn 
direct  from  nature  by  means  of  the  camera  lucida,  and  against 
each  figure  will  be  found  the  scale  of  magnification  used,  the  sign 
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X  I  beings  employed  for  unmagnified  figures.  The  scale  has  been 
kept  uniform  throughout  the  entire  series  in  the  figures  of  the 
leaves  (  x  15),  the  leaf-apex  (  x  60),  and  the  leaf-cells  ( x  180),  so 
that  the  figures  show  not  merely  the  form,  but  the  comparative 
size  of  the  structures.  The  advantages  derived  from  this  are  too 
obvious  to  need  pointing  out. 

E^ch  species  and  sub-species  described  is  represented,  and  the 
five  introductory  plates  will  be  found  very  useful  by  the  beginner, 
as  illustrations  of  the  technical  terms  used  in  the  body  of  the 
work ;  references  to  these  will  be  found  in  the  Glossary. 

I  am  myself  responsible  for  the  additional  Plates  LXI — LXV, 
which  have  been  drawn  under  similar  conditions  and  uniform  with 
the  earlier  ones. 


Ill 
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Acrocarpous^  having  the  fruit  terminal  oo  stem  or  branch  (Tab.  I.,  i,  5). 

Acumen^  a  gradually  tapering  narrow  point. 

Acuminate^  with  an  acumen  (Tab.  11.,  8,  12). 

Acute,  with  a  shorter,  sharp  point  (Tab.  II.,  7,  14). 

Aggregate,  clustered. 

Ahr  (or  Angular)  cells,  the  cells  at  the  basal  angles  of  a  leaf  (Tab.  III.,  25). 

Amphithecium,  the  outer  layers  of  cells  of  the  sporogonium. 

Amplexicauly  clasping  the  stem. 

Angular  cells,  cf.  alar  cells, 

Annulus,  a  specialised  ring  of  cells  between  the  mouth  of  the  capsule  and  the  ltd  ; 

usually  separable,  and  often  highly  elastic. 
Annular,  like  a  ring. 

Antheridium,  the  male  reproductive  organ  (Tab.  V.,  18). 
Apiculus,  a  short,  abrupt  point. 
Apiculate,  ending  in  an  apiculus  (leaf,  Tab.  II.,  11). 
Apophysis,  a  swelling  of  the  fruit -stalk  immediately  under  the  capsule  (Tab.  IV., 

9»  14,  15). 
Appeftdiculate  (cilia),  with  short  transverse  bars  at  intervals  (Tab.  V.,  15,  16). 
Appressed,  applied  closely  to  the  stem  in  an  erect  position. 
Arboreal,  growing  on  trees. 

Archegonium,  the  reproductive  organ  of  the  fertile  flower  (Tab.  V.,  19). 
Arcuate,  bent  in  a  curve  like  a  bow  (capsule,  Tab.  IX.,  D.  5). 
Areolation,  the  net-work  of  the  cells  of  a  leaf. 
Arista,  a  fine,  bristle-shaped  point. 
Aristate,  ending  in  an  arista  (perichaetial  bract.  Tab.  XII.,  C.  3).     Cf.  mucronate, 

cuspidate,  piliferous. 
Articulate,  jointed  (gemmae,  Tab.  XXXIV.,  I.  12). 
Ascending,  pointing  upwards  or  forwards  (spines.  Tab.  IX.,  C.  la).     Inclined  below 

and  finally  erect  (stems). 
Auricle,  a  small  lobe  or  special  patch  of  cells  at  the  basal  angle  of  a  leaf  (Tab.  II.,  8  ; 

XVII.,  H.  I). 
Autoicous,  having  the  male  and  fertile  organs  in  separate  inflorescences  on  the  same 

plant  (Tab.  XVII.,  E.  10). 
Axil,  the  angle  or  hollow  at  the  base  of  a  leaf  between  it  and  the  stem. 
Axillary,  belonging  to,  or  in  an  axil  (male  itiflor.,  Tab.  XX.,  F.  I,  G.  l). 

Bicuspidate,  with  two  short  horns  or  points  (Tab.  XI.,  E.  ix*). 

Bifid,  cleft  into  two  divisions  (paraphyllium.  Tab.   I.,   13 ;  peristome  teeth,  Tab. 

v.,  10). 
Bi-stratose,  in  two  strata  or  layers  (cells.  Tab.  III.,  24). 
Bracts,  special  leaves  surrounding  the  reproductive  organs. 
Bulbil,  a  minute  bulb  or  bulb-shaped  body  (Tab.  XLV.,  E.  12). 
Bulbiform,  like  a  bulb  (plant,  Tab.  XXV.,  C). 
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OapiUse^  tufted. 

Caijptra^  the   thin  veil  or  hood  covering  the  lid  of  the  capsule  (Tab.  IV. ,  i,   a, 

3.6,8). 
Cmfamulaie^  shaped  like  a  bell  (calyptra.  Tab.  IV.,  6,  8). 
CanaHoiiate^  channelled  (leaf,  Tab.  XVI.,  I.  i). 
Capillary^  Capillaceous^  hair-like. 
QvinaU^  keeled  Hke  a  boat  (leaf,  Tab.  XXV.,  C.  3). 
Cartilaginous^  firm  and  tough. 
CasiamtouSf  chestnut-coloured. 
CaiemUaie^  resembling  a  little  chain. 

(kmtral'Strand,  a  specialised  group  of  cells  in  the  centre  of  the  stem,  seen  in  section 
(Tab.  I.,  3,  where  however  it  is  much  more  clearly  marked  thsm  in  most  mosses). 
Omuous^  slightly  drooping  (capsule.  Tab.  IV.,  ii,  14 ;  Tab.  I.,  10). 
Ckloropkyliosey  containing  grains  of  chlorophyll,  or  green  colouring  matter. 
CiHoj  hair- like  threads  (of  inner  peristome,  Tab.  V.,  15,  16).     Cf.  processes. 
CiiiaU,  with  cilia  (perichaetial  bract.  Tab.  XII.,  C.  3). 
Cirdm^e^  carved  into  a  circle  (leaf.  Tab.  LVII.,  F.,  H.). 
Cirrate,  curled. 

Cladocarpousy  having  the  fruit  terminating  a  short,  special,  fertile  branch. 
Claikraie^  resembling  lattice-work. 
Clavmity  club-shaped  (gemma.  Tab.  IV.,  5,  x  180). 

CUistoearpimSj  capsule  opening  irregularly,  not  by  a  lid  or  valves  (Tab.  XII.,  E.  5). 
Cockleariform^  concave  like  a  spoon  or  ladle  (leaf.  Tab.  LIII.,  G.). 
ColUnckymatous  (of  cells),  having  the  walls  thickened  at  the  angles  (Tab.  III.  3). 
Columella^  the  central  column  of  the  capsule  (Tab.  IV.,  15). 
O/wa,  Comai  tufl,  a  tuft  of  leaves  at  the  tip  of  a  stem  or  branch  (Tab.  XXV.,  D.). 
CompkuuUe  (of  leaves  or  branches),    flattened  out    more   or    less   in    one   plane 

(Tab.  II.,  2). 
Ctnduplicate^  folded  together,  fece  to  fece  (leaf,  Tab.  XLVIII.,  D.  i). 
Constricted^   suddenly  narrowed  (capsule  at  mouth.  Tab.   IV.,  16 ;     below  mouth 

Tab.  IV.,  19). 
CoKvoluie,    rolled    together  (leaf-margins,   Tab.   XVI.,   D.  I  ;    pericluetial  bracts, 

(Tab.  XXV.,  B.). 
Cortiate,  heartshaped  (leaf.  Tab.  LIX.,  L.  i). 
CrenuJmie^   with  fine,  convex  or  rounded  teeth  (leaf-margin.  Tab.  VIII.,  G.   ic; 

Tab.  XXI.,  C.  ic). 
Cribrose,  perforated,  like  a  sieve  (Peristome  teeth.  Tab.  XXL,  E.  6;  Tab.  XXIV., 

E6). 
Crisped^  curled  up  and  twisted  (leaves.  Tab.  II.,  6). 
Cruciform^  cross-shaped. 
Ctuullate,  hood-shaped  and  (of  the  cal3rptra)  split  on  one  side  only  (leaf-apex,  Tab. 

VI.,  A.  2  ;  calyptra.  Tab.  IV.,  6).     Cf.  mitrifbrm, 
Cultriform^  curved  like  a  short,  wide  scimitar  (leaf.  Tab.  XLIX.,  F.  i). 
Cuneiform^  wedge-shaped  (peristome  teeth.  Tab.  V.,  5). 
Cuspidate,  having  a  moderately  long,  stiff,  acute  point  (Tab.  II.,  9),  Cf.  mucronate, 

aristate,  piliferous, 
Cutickf  the  outermost  skin  of  the  stem. 
Cuticular,  belonging  to  the  cuticle  (cells.  Tab.  I.,  8). 

Cygneousy  curved  suddenly  downwards  like  a  swan's  neck  (seta.  Tab.  XXV.,  F.  5). 
Cymbiform,  boat-shaped  (leaf,  Tab.  VL,  A.  2). 
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Deciduous^  fklling  off,  oot  persistent. 

Decurrent,  with  the  base  of  the  leaves  running  down  the  stem  on  each  side,  like  wing^s 

(Tab.  II.,  7 ;  Tab.  XVIIL,  D.  i). 
Decurved^  curved  downwards. 
Decumbent^  prostrate  with  the  tip  rising  upwards. 
Defiexedy  bent  downwards. 
Dehisce,  split  open. 

Deltoid,  like  a  Greek  Delta,  or  triangle  (leaf,  Tab.  LIV.,  J.  i). 
Dendroid,  tree-like. 

Dentate,  sharply  toothed  (leaves,  Tab.?L»  n)- 
Denticulate,  very  finely  toothed,  or  obscurely  toothed  (Tab.  XII.,  F.  3a ;  Tab.  XII., 

I.  la). 
Denuded,  having  the  leaves  worn  ofT. 
Diaphanous,  colourless  and  transparent. 
Dichotomous,  repeatedly  forked  (stem,  Tab.  I.,  5). 
Dimorphous,  of  two  forms. 
Dioicous,  having  the  male  and  fertile  inflorescences  on  separate  plants  (Tab.  V.,  20» 

21). 
Discoid,  like  a  disc  or  plate  (male  inflorescence,  Tab.  XL.  K.). 
Distichous,  in  two  opposite  rows  on  the  stem  (leaves,  Tab.  II.,  i). 
DivariccUe,  Divergent,  spreading  widely  apart. 
Dorsal,  belonging  to  or  on  the  back,  i,e,,  the  face  of  a  leaf  remote  from  the  stem. 

Emarginate,  having  a  small  notch  at  the  end  (the  nearest  approach  to  this  in  the 

Plates  is  the  leaf-apex,  Tab.  XXVIII.,  C.). 
Emergent,  half  uncovered  ;  of  the  capsule,  when  the  perichsetial  bracts  reach  but  da 

not  overtop  it  (Tab.  XXX.,  J.  5).     Of.  immersed,  exserted. 
Endemic,  confined  to  a  single  country  or  geographical  area. 
Endothecium,  the  inner  layers  of  cells  of  the  sporogonium. 
Epiphragm,  a  membrane  covering  the  mouth  of  the  capsule. 

Equidistant,  at  equal  distances  from  one  another  (peristome  teeth,  Tab.  V.,  5,  6,  7). 
Equitant,  having  the  leaf-bases  condu plicate  and  sheathing  alternately  one  above  the 

other  on  opposite  sides  of  the  stem. 
Erecto-patent^  midway  between  erect  and  patent ;  i.e,,  spreading  from  the  stem  at  an 

angle  of  45*^  or  less. 
Erose,  Eroded,  irregularly  notched  or  worn,  as  if  gnawed  (perichsetial  bracts.  Tab. 

XLVIIL,  C.  5). 
Everted,  abruptly  turned  outward. 
Exannulate,  without  an  annulus. 
Excavate  (leaf -insertion),  hollowed  out  in  a  curve. 

Excurrent  nerve,  running  out  beyond  the  lamina  of  the  leaf  (Tab.  II.,  9,  10). 
Exothecium,  the  outer  layer  of  the  wall  of  the  capsule. 
Exserted,  uncovered  ;  of  the  capsule,  when  the  perichaetial  bracts  do  not  reach  so  high 

as  the  base  (Tab.  XXX.,  K.).     Cf.  emergent,  immersed.     Of  the  columella,  when 

it  protrudes  from  the  mouth  of  the  capsule  (Tab.  IV.,  15  ;  Tab.  V.,  4). 

Falcate,  curved  like  a  sickle  (leaf,  Tab.  II.,  8). 

FalccUo-secund,  felcate  and  turned  to  one  side  of  the  stem  (leaves,  Tab.  II.,  3). 

Fascicle,  a  bunch  of  leaves  or  branches. 

Fasciculate,  arranged  more  or  less  in  bunches. 

Fastigiaie,  with  the  branches  reaching  to  the  same  height. 
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FibriUose^  with  fine  fibres  or  threads  (leaf-cell,  Tab,  III.,  13). 
Filiform^  F^zlamentous,  thread-like. 
FimhriaUj  fringed  with  cilia  (Tab.  VIL,  F.  I,  G.  I). 
FlagellA,  very  fine  string-like  branchlets. 
FloficlHform^  like  the  thong  of  a  whip. 
FUxuose^  bent  backwards  and  forwards,  or  waved. 
F&liose,  FoHaceaus,  leaf-like,  or  leaf-bearing. 

Frmdese^  Frandiform,  like  a  firond,  or  a  broad,  flat,  somewhat  leaf-like  expansion. 
Fugacicusj  easily  £a,lling  or  broken  off.  * 
Fuscous^  dull  brown. 

Fusiform^  spindle-shaped,  f.^.,  narrowly  oval  with  nanow,  tapering  ends  (leaf-cell^ 
Tab.  VII.,  B.  2c). 

Gtmmay  a  small  bud-like  body,  capable  of  reproducing  the  plant  (Tab.  IV.,  5). 

Gemmiferous^  Gemmiparous^  bearing  gemmae  (leaf.  Tab.  IV.,  4). 

Gemmiform,  bad-like  (plant.  Tab.  V.,  3). 

Gemcula/e,  suddenly  bent  (seta,  Tab.  XXIV.,  U.). 

Gibdoust  swollen  on  one  side  (capsale,  Tab.  IV.,  11). 

Glabrous y  smooth,  not  hairy  nor  papillose. 

GlamouSy  bluish-grey. 

Giebose^  round  like  a  ball. 

GruHulose,  rough  as  with  grains  of  sand. 

Gregarious  plants^  growing  near  together  or  clustered,  but  not  in  close  tufts  or  mats. 

Guard-cells^  the  two  kidney -shaped  cells  enclosing  a  stoma  (Tab.  V.  i). 

Gymnostomous^  bare,  without  a  peristome  (mouth  of  capsule,  Tab.  IV.,  9,  10). 

Hunaie,  hooked  (leaf.  Tab.  LVIII.,  I.). 

Heteroicous^  with  more  than  one  form  of  inflorescence  in  the  same  species. 

Hispid^  rough,  with  short,  stiff"  hairs. 

Hdmomallous  lecojes^  all  pointing  in  the  same  direction. 

Hyaline^  colourless  and  transparent,  like  water  (leaf  point,  Tab.  XXIII.  D.  la). 

Hygroscopic,  readily  absorbing  water  smd  thereby  altered  in  form  or  direction. 

Imbricated^  closely  overlapping,  like  the  tiles  of  a  roof  (leaves.  Tab.  I.,  7). 
Immersed,  covered  up ;  of  the  capsule  when  overtopped  by  the  perichsetial  bracts 

(Tab.  II ,  6).     Cf.  emergent,  exserted. 
Incrassaie,  of  the  cell-walls,  thickened ;  of  the  cells,  having  thickened  walls  (Tab. 

III..  2,  7,  10 ;  the  marginal  cells). 
Incumbent,  folded  inwards  and  lying  upon. 
Innovation,  a  branch  or  firesh  shoot  from  a  stem. 
Insertion,  the  line  of  juncture  of  a  leaf  with  the  stem. 
Invelute,  rolled  inwards  (leaf-margin.  Tab.  II.,  13 ;  Tab.  XXXI.,  A.  la). 

Julaceous,  smoothly  cylindrical,  like  a  worm. 

Iterate,  Laciniaie,  jagged  or  torn  (calyptra,  Tab.  IV.,  3). 

Lamella,  thin  sheets  or  plates  of  tissue  (Tab.  III.,  22,  16 ;  Tab.  III.,  18,  in  section). 

lamina,  the  blade,  or  expanded  part  of  the  leaf,  as  distinct  from  the  nerve. 

lanceolate,  shaped  like  a  lance-point  (leaf.  Tab.  VIII.,  B.  2). 

Lenticular,  like  a  double  convex  lens. 
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Ligulate^  strap-shaped  (proportionately  longer  and  narrower  than  Ungulate),  (leaC 

Tab.  XIV.,  A.  I). 
Limb^  the  upper  part  of  the  leaf  'as  distinct  from  the  leaf-base. 
Linear^  very  narrow,  with  nearly  parallel  margins  (leaf,  Tab.  XIX.,  C.  I ;  cells. 

Tab.  XV.,  E.  ic). 
Lingulate^  tongue-shaped  (proportiohally  shorter  and  wider  than  ligulate),  (leaf.  Tab. 

XIV.,  C.  1). 
Lumen,  the  cavity  or  space  within  a  cell. 

MamilloUe,  convex  with  a  short  point  (lid  of  capsule.  Tab.  IV.,  13). 

Mitrifomiy  of  the  calyptra,  cleft  on  two  or  more  sides,  and  sym  metrical  (Tab.  IV.,  i)w 

Cfl  cttcullate. 
Monoicous,  having  the  male  and  fertile  organs  on  the  same  plant. 
MucrOf  a  very  short,  usually  rather  stout,  abrupt  point. 

Mucronate,  having  a  mucro  (Tab.  II.,  10).     Cf.  aristaU,  cuspicUUe^  piliferous, 
Muliifidy  cleft  into  many  divisions. 

MuriccUey  MuriculatCy  rough  with  minute,  sharp  points  (spore.  Tab.  XXVI.,  F.  9). 
MuticouSy  not  pointed. 

Neck^  of  the  capsule,  the  lowest  part,  just  above  the  point  where  it  joins  the  seta. 

Nodose,  covered  with  knots  or  prominences. 

Nodulose,  with  very  small  knots  (cilia.  Tab.  V.,  14;  cell-walls.  Tab.  III.,  7). 

Obconical,  inversely  conical,  i.e.,  like  a  cone  with  the  apex  downward. 

Obovate,  inversely  egg-shaped,  i.e.,  with  the  broadest  part  above  (leaf,  Tab.  XXVI., 

J.I). 
Ochraceous,  yellowish  brown. 
Octofarious,  arranged  in  eight  ranks. 
Oophyte,  the  sexual  generation  of  the  moss,  i.e.,  the  part  of  the  plant  produced  from 

the  spore,  and  bearing  the  sexual  organs  (cf.  Sporopkyte). 
Oosphere,  the  central  cell  of  the  archegonium. 
Orbicular,  almost  circular  (leaf,  XLIV.,  A.  i). 
Ovate,  Ovoid,  egg-shaped,  or  nearly  so  (leaf.  Tab.  VI.,  B.  2). 

Pachydermous,  thick-skiimed. 

Paired  (peristome  teeth),  united  or  approximated  two  and  two  (Tab.  V.,  12,  17). 

Panduriform,  fiddle-shaped  (leaf.  Tab.  VIII.,  £.  i). 

Papilla,  minute  rounded  or  acute  protuberances  (Tab.  III.,  19,  20,  24). 

Papillose,  rough  with  papillae,  (seta,  Tab.  II.,  15  ;  leaf.  Tab.  L.,  K.  I  a). 

Paraphyllia,  minute  leaf-like  or  much  branched  organs  among  the  leaves  (Tab.  I., 

II,  13)- 
Paraphyses,  jointed,  hyaline  hairs  growing  among  the  reproductive  organs  (Tab.  V.^ 

20,  21,  22). 
Parenchymatous,  cells  with  broad  ends  abutting  on  one  another,   not   dove-tailing 

into  one  another  (Tab.  III.,  8).     Cf..  prosenchymatous. 
Paroicous,   having   the  male  and  fertile  organs  in  the  same  inflorescence,    but  not 

mixed,  the  antheridia  being  in  the  axil_^f  the  perichsetial  bracts  below  the  fertile 

flower  (Tab.  V.  23). 
Patent,  spreading,  i.e.,  spreading  from  the  stem  at  an  angle  of  45^  or  more. 
Patulous,  widely  spreading. 
Pedicel,  a  short  stalk,  or  fruit  stalk. 
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PeBmcid,  translucent,  but  not  hyaline. 

PmkiUaU^  tufted,  like  a  camel's  hair  brush. 

FtTCurrtnt^  reaching  to  the  point  but  not  beyond  (nerve,  Tab.  VIII.,  F.  la). 

PerUkatium^  Perichatial  bracls^  special  leaves  or  bracts  enclosing  the  fertile  flower 

and  often  surrounding  the  base  of  the  seta  (Tab.  XXX.,  B.  3). 
Pirigamum,  Ptrigonial  bractSy  special  leaves  or  bracts  enclosing  the  male  flower 

(Tab.  XL.,  K.). 
Pmstomty  the  fringe  surrounding  the  mouth  of  the  capsule  upon  removing  the  lid 

(Tab.  v.,  5,  6,  7). 
Peristomate^  having  a  j)eristome. 
Persisttniy  not  falling  off.     Cf.  deciduous, 
Piiifopm,  like  a  long,  flexuose  hair  (nerve  point,  Tab.  III.,  16). 
PmnaUy  having  numerous  spreading  branches  on  each  side,  like  a  feather  (Tab.  I. , 

9,  ic). 
PUifcr9Hs,  bearing  a  piliform  hair.     Cf.  aristate^  cuspidate^  mucronaie, 
PleurocarpouSj  having  the  fruit  lateral  on  a  stem  or  branch  (Tab.  I.,  4,  9,  la). 
PHcaie,  folded  in  pleats  or  furrows  (leaf,  Tab.  II.,  12). 
P/tor,  folds,  as  above. 

Plumose^  regularly  and  closely  pinnate  like  a  plume  or  feather  (Tab.  I.,  9). 
Poipmmrpkous,  of  many  forms. 

Porose^  having  the  cell-walls  perforated  by  pores  (Tab.  XVIII.,  C.  ic). 
Processes  J  the  main  divisions  of  the  inner  peristome  (Tab.  V.,  13) ;  cf.  cilia. 
Proliferous^  bearing  abnormal  or  supernumerary  outgrowths. 
Prosenckymatousy  cells  with  pointed  ends  dove-tailing  into  one  another  (Tab.  III.,  9). 

Cf.  parenchymcUous, 
Pretenema^  the  green,  branched  threads  produced  from  the  spore,  and  sometimes 

persistent  during  the  lifetime  of  the  moss  developed  from  it  (Tab.  V.,  3). 
Pseudopodiufftj  a  leafless  branch  resembling  a  fruit-stalk,  often  bearing  gemmae  (Tab. 

I^'m  5)-     Of  Sphagnum,  the  stalk  (false  seta),  bearing  the  capsule. 
Punctate^  Puncti/arm^  rounded,  dot-like  (cells.  Tab.  III.,  2). 
PmnctuUUe,  with  minute  dots  or  points. 
Pyriform^  pear-shaped  (capsule.  Tab.  IV.,  13). 

Quadrate^  square  or  nearly  so  (cells.  Tab.  III.,  I). 
Quinque/arious^  arranged  in  five  ranks. 

Radicles^  rootlets  springing  from  the  stem,  etc.  (Tab.  I.,  14). 

Radicular^  belonging  to  the  radicles. 

Rodiculose^  covered  with  radicles. 

R(unu/i\  minute  branchlets. 

Ruurved^  curved  backwards. 

Reniform,  kidney-shaped  (guard  cells  of  stomata,  Tab.  V.,  i). 

Rdort  cells,  special  enlarged  cuticular  cells  with  a  more  or  less  recurved  apex,  in 

Sphagnum  (Tab.  VI.,  F.,  branch). 
Revoiu/tf  rolled  back  (leaf-margin.  Tab.  XXX.,  A.  la). 
Rhomboid,  '*  diamond -shaped  "  (cells,  Tab.  III.,  10,  upper  figure). 
Rkitome,  a  subterranean  root-like  stem. 
Rpstellafe,  with  a  short  beak  (lid,  Tab.  XIII.,  F.). 
Rostrate,  with  a  long  beak  (lid.  Tab.  XV.,  B.  5). 
Roiulate,  in  the  form  of  a  rosette. 
Ru/escentf  reddish  brown- 
HufoMs,  reddish. 
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Rugose^  wrinkled  (apophysis,  Tab.  IV.,  15). 
RugulosCy  slightly  wrinkled. 
JRupestralf  growing  on  rock. 

Saccate^  bag  or  sack -shaped. 

Scadroust  very  rough,  or  warted. 

ScariosCt  of  a  scaly  consistency,  dry  and  thin. 

Secund,  twisted  to  one  side  (leaves.  Tab.  II.,  4). 

Serrate,  toothed  like  a  saw  (leaf-margin.  Tab.  III.,  23). 

Serrulate y  finely  serrate  (leaf-mai^n,  Tab.  XX.,  L.  i,  ic). 

Sessile,  not  stalked. 

Seta,  the  fruit-stalk. 

Setaceous^  like  a  bristle  (leaf-point.  Tab.  XIX.,  A.  l). 

Sheathing,  more  or  less  surrounding  and  clasping  the  stem  or  seta  (leaf-base.  Tab.  X. , 

B.  I ;  perichsetial  bracts.  Tab.  XXX.,  B.  3). 
Sigmoid,  curved  like  the  letter  S  (cells.  Tab.  XVI.,  I.  ic). 
Sinuose,  waved  from  side  to  side  (cell- walls.  Tab.  III.,  6,  7). 
Sinuolate,  faintly  or  minutely  sinuose. 
Spathulate,  from  a  narrow  base  gradually  growing  broader  to  a  wide,  rounded  top 

(leaf,  Tab.  XXVIII.  C.  i). 
Spinose,  with  sharp  spiny  teeth  (leaf-margin,  Tab.  III.,  21). 
Spinulose,  with  small  spines  (back  of  leaf.  Tab.  IX.,  C.  I,  la). 
Sporangium,  spore-sac,  the  inner  sac  of  the  capsule,  containing  the  spores. 
Sporogonium,  the  spore-bearing  part  of  the  moss. 
Sporophyte,  the  non-sexual  generation  of  the  moss,  ue,,  all  the  organs  produced  by 

the  fertilisation  of  the  archegonium.     Cf.  Oophyte. 
Squarrose,  spreading  out  at  right  angles  from  the  stem  (stem-leaves,  Tab.  II.,  15). 
Stellate,  spreading  out  like  a  star. 

Stoloniform  stem,  a  slender  creeping  stem  with  minute  leaves. 
Stomata,  pores  in  the  wall  of  the  capsule,  surrounded  by  special  guard-cells  (Tab.  V., 

1,2). 
Striie,  very  faint  furrows  (Tab.  XVII.,  D.  5). 
Striate,  having  striae. 
Strict,  straight  and  rigid. 

Struma,  a  swelling  on  one  side  at  the  base  of  the  capsule  (Tab.  IV.,  19). 
Strumose,  having  a  struma. 
Strumulose,  having  a  small  or  indistinct  struma. 
Sub;  as  a  prefix,  somewhat  or  almost ;  e.g,,  sub-entire,  almost  entire. 
Subula,  a  very  fine  point,  like  a  needle  or  awl. 
Subulate,  having  a  subula  (leaf,  Tab.  II.,  13  ;  lid.  Tab.  IV.,  19). 
Subjacent,  lying  just  below. 

Sulcate,  deeply  furrowed  (capsule.  Tab.  IV.,  11,  18). 
Synoicous,  having  the  male  and  fertile  organs  mixed  together  in  the  same  inflorescence 

(Tab.  v.,  22). 

Terete,  smooth  and  cylindrical. 

Terrestrial,  growing  on  earth. 

Tetrahedral,  having  four  triangular  £Eu:es. 

Tomentose,  covered  with  a  thick  felt  of  radicles  (stem.  Tab.  I.,  14). 

Trabeculate,  with  prominent  transverse  bars  (peristome  tooth,  Tab.  V.,  10). 
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Trapexioidy  in  the  form  of  a  trapezium,  or  triangle  with  the  apex  cut  oflfCchlorophylkMe 

cells.  Tab.  LXI.  B.). 
Trifarious^  Tristithous^  arranged  in  three  ranks. 
TrigoncMtSf  Triquetrous^  having  three  angles. 
Trmncaie^  cut  off  abruptly  (capsule,  Tab.  IV.,  lo). 
Tubular^  like  a  little  tube  (leaf-apex,  Tab.  XVI.,  D.  i). 
Tumid^  swollen. 

TurbinaU^  top-shaped  (capsule,  Tab.  XLIV.,  B.  5). 
Turgid^  swollen. 

Unilateral^  on  one  side  only. 

Unistratose  cells^  in  one  stratum  or  layer  (Tab.  III.,  19,  30). 

Urceolaie^  like  an  urn  or  pitcher  (Tab.  IV.,  18). 

Vaginulay  the  minute  sheath  surrounding  the  base  of  the  seta. 
Ventricose^  swollen  on  one  side. 

Ventraly  belonging  to  or  on  the  front,  /.^.,  the  face  of  a  leaf  next  the  stem. 
Vermicular^  narrow  and  curved,  like  a  little  worm  (cells.  Tab.  LII.,  1).  ic). 
Vesicular^  inflated  like  a  bladder. 
Verruculose^  covered  with  wart-like  prominences  (cells.  Tab.  III.,  19). 

Wkorled^  arranged  in  a  whorl  or  ring  (innovations.  Tab.  I.,  14). 


NOTE  ON  THE  MEASUREMENTS  EMPLOYED. 

Macroscopical  measurements  (of  stems,  leaves,  setae,  cap- 
sules, etc.)  are  usually  given  in  inches  and  lines,  i.e.^  twelfths  of 
an  inch ;  microscopical  measurements  (of  cells,  spores,  etc.)  in 
millimetres,  expressed  in  terms  of  fi  (ji  =  ^^^  mm.).  For 
purposes  of  comparison  it  may  be  borne  in  mind  that  for  small 
measurements  100  /*  =  ttjVtt  of  an  inch,  and  for  larger  measure- 
ments I  mm.  =  i  a  line,  or  i  line  =  2  mm.,  very  nearly. 
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ABBREVIATIONS. 


IN  THE  WORK. 


Hab.  Habitat, 
Cf.  compare, 

et.    nonnull.    auct.    and   some 

authors. 
et.     mult.    auct.     and    many 

authors, 
et     plur.     auct.     and     most 

authors. 


op.   cit.    the   above-mentioned 

work. 
sec.   according  to    (e,g,,   sec. 

Boulay,  according  to  Bou^ 

lay), 
sensu,  tn  the  sense  of,  as  used 

by,  ,  ,  , 
sqq.  and  the  following  (e.g., 

pages). 


Braithw.  Br.  M.  Fl The   British   Moss  Flora;    R.  Braith- 

waite,  M.D.     1888  sqq. 
Braithw.  Sphagnaceae...     The   Sphagnaceae    or    Peat-Mosses    of 

Europe    and    North    America ;     R. 

Braithwaite,  M.D.     1880. 
Bry.  Eur.  )  j  Bryolo^iaEuropaea;  Bruch,  Schimper 

B.  &  S.       )    (      and  Giimbel.     1836-55. 

Bull.  Torr.  Bot.  CI Bulletin  of  the  Torrey  Botanical  Club. 

CM.  S)m Synopsis      Muscorum      Frondosorum ; 

C.  Muller.     1849. 

Handb.  Ed.  I The  first  edition  of  this  work,  1896. 

Hobk.  Syn A    Synopsis    of    the    British    Mosses; 

C.  P.  Hobkirk.     2nd  ed.,  1884. 

H.  &  T Hooker  and  Taylor. 

Joum.  of  Bot The    Journal  of    Botany,   British    and 

Foreign. 
Lindb.  Muse.  Scand Musci   Scandinavici ;   S.   O.   Lindbergh 

1879. 

Lond.  Cat.  of  Brit.  Mosses    The     London     Catalogue    of     British 

Mosses.     2nded.,  1881. 

Manual  of  N. A.  Mosses..     Manual  of  the  Mosses  of  North  America ; 

Lesquereux  and  James,  1884. 

Muscol.  Gall Muscologia  Gallica ;  T.  Husnot,  1884-Q4. 

N.  &  H Nees  and  Hornschuch. 

Rev.  Bry Revue  Bryologique,  1874- 1904. 

Schp.  Syn Synopsis      Muscorum      Europaeorum; 

W.  P.  Schimper.     2nd  ed.,  1876. 

Wils.  Bry.  Brit Bryologia  Britannica ;  W.  Wilson,  1855. 

W.  &  M Weber  and  Mohr. 
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The  following  Key  is  solely  intended  to  enable  beginners  to^ 
refer  an  unrecognised  specimen  of  moss  to  its  proper  Genus. 
To  use  it,  the  student  must  first  consult  the  "  General  Key/' 
following  it  down  until  he  comes  to  the  point  where  a  capital 
letter  refers  him  to  the  proper  Section  for  his  specimen.  Turning 
to  this,  he  must  again  follow  down  the  Key  there  until  he  arrives 
at  the  Genus  required.  For  example,  supposing  his  specimen  is 
Hedwigia  ciliata.  In  the  "General  Key''  he  looks  at  No.  i, 
which,  as  his  leaves  are  not  distichous,  sends  him  on  to  No.  2, 
and  here,  as  his  leaves  have  hyaline  points,  he  finds  himself 
referred  to  "  B."  Turning  then  to  B,  he  finds  that  No.  i,  as  his 
leaves  are  without  lamellae,  sends  him  to  No.  3,  under  which  the 
nerveless  leaves  of  his  plant  point  him  to  Hedwigia. 

It  should  be  borne  in  mind  that  the  '*  General  Key  *'  must  be 
consulted  (at  least  until  the  student  is  thoroughly  familiar  with 
its  method)  before  turning  to  the  Sectional  headings,  as  these 
headings  only  imply  that  plants  with  such  and  such  a  description 
will  be  found  under  them,  if  not  already  included  in  some  earlier 
section,  eg.^  "  D.  Leaves  bordered"  does  not  include  Catharinea, 
which  had  already  appeared  under  C. 


GENERAL     KEY. 


/Leaves  (at  least  in  barren  stems)  distichous,  in  two  rows  only.. 
1  Leaves  inserted  in  three  or  more  rows  on  the  stem 


A 

...2 


rLs.  with  hyaline  points,  or  with  the  nerve  excurrent  in  a  hair ..B 

\Ls.  without  hyaline  or  hair  points  (or  the  whole  leaf  colourless)   3 

-  TLs.  with  longitudinal  lamellae  on  inner  face  of  nerve C 

^\Ls.  without  lamellae  on  inner  face 4 

(IvS.  bordered  with  narrow  cells,  or  with  a  thickened  border    D 

^\Ls.  not  bordered   5 

f  Branch -leaves  with  spiral  fibres  in  their  cells ,.../.  Sphagnum 

^\Cells  without  spiral  fibres...  6 

{Plant  brown  or  blackish,  very  fragile,  on  rocks  ;  capsule  opening  by  longitudinal 
slits  2.  Andreaa 
Plant  not  blackish;  capsule  opening  by  a  lid,  or  cleistocarpous    7 

^f  Plant  with  fruit 8 

'\Plant  without  fruit  19 
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fi/Capsule  immersed  (or  emergent  only)    9 

(Capsule  exserted lO 

fCleistocarpous;  plants  minute,  growing  on  the  ground    ES 

^\ Capsule  with  a  lid  (stec:ocarpous) ;  usually  larger,  often  on  rocks  or  trees P 

fPcristome  absent  or  rudimentary  (or  capsule  cleistocar]X)Us)    G 

\Peristome  presenjt    ii 

{Seta  at  end  of  stem,  or  of  a  leafy  branch 12 
Seta  surrounded  only  by  the  perichsetial  leaves  at  its  base,  at  side  of  stem,  or  of 
a  branch   17 

rCapsule  with  apophysis  as  wide  as,  or  wider  than  itself  H 

\Capsule  without  apophysis  as  wide  as  itself. 13 

Capsule  striate,  regularly  furrowed  when  dry  I 

Capsule  smooth,  or  lightly  and  irregularly  sulcate  only  when  dry  14 

Capsule  erect  or  sub-erect 15 

Capsule  inclined  or  cernuous,  or  on  an  arcuate  seta  16 

g /Peristome  teeth  4,  or  16,  entire,  or  slightly  and  irregularly  cloven J 

^(Peristome  teeth  16,  deeply  divided,  •  or  32  K 

Peristome  single Li 

Peristome  double   M 

Leaves  single-nerved  half-way  or  more    18 

Leaves  nerveless  or  shortly  2-nerved    20 

Capsule  erect,  symmetric  W 

Capsule  cernuous,  or  curved,  or  on  a  curved  seta  O 

Leaves  nerveless  ••  or  shortly  2-nerved 20 

Leaves  single-nerved  half-way  or  more    21 

Cells  short,  not  much  longer  than  wide,  or  long-oval  in  centre  and  short  at  sides 

of  leaf   P 

Cells  elongate,  at  least  twice  as  long  as  wide Q 

Plant  bearing  gemmse  or  granular  filaments  on  the  leaves,  or  on  special  stalked 

receptacles R 

Plant  without  such  appendages 22 

Nerve  very  broad,  about  i  or  more  of  base  of  leaf S 

Nerve  narrow  23 


•Hi 


HI 


/Upper  cells  wide,  20  fi  or  more  in  shortest  diameter T 

^\Uppcr  cells  small  or  narrow,  rarely  over  15  fi  wide  24 

Leaves  obtuse  and  entire  (or  bluntly  apiculaie) U 

Leaves  acute,  or  obtuse  and  toothed    25 

'Stem  (acrocarpous)  usually  erect  or  ascending,  simple  or  dichotomously  branched, 

never  pinnate ;  leaf-cells  usually  quadrate,  rounded  or  hexagonal,  rarely  (as  in 

Bryum,  &c.)  hexagonal-rhomboid  ;  nerve  often  reaching  apex  or  excurrent  ...26 

Stem  (pleurocarpous)  usually  prostrate  or  creeping,  often  long  and  with  divergent 

lateral   branches  ;    leaf-cells   most   usually   rhomboid    or    linear,   or    oval   or 

rounded,  not  quadrate  ;  nerve  scarcely  ever  excurrent 28 

Leaves  with  enlarged,  often  brownish,  angular  cells V 

Leaves  without  dilated  and  coloured  angular  cells 27 

Ls.  with  excurrent  nerve,  or  with  long  fine  subula,  into  which  the  nerve  runs   W 

Ls.  without  excurrent  nerve JL 

^1  Cells  short,  not  twice  as  long  as  wide Y 

\Cellsat  least  twice  as  long  as  wide  Z 


-{ 


25- 


A.   Lieaves  distichous,  inserted  in  two  rows  only  on  the 

stem. 

/Leaves  nerveless,  cells  lax .J2,  Schistostega 

\Leaves  single-nerved,  cells  small    2 

*  Seguients  sometimes  united  by  cross-branches.  **  In  Ltncobryum  apparently  so  only. 
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/Leaves  very  narrow,  subulate-setaceous 12,  Swartzia 

\  Leaves  wider,  with  a  sheathing  lamina  at  base 3 

i  Aquatic,  very  flaccid  ;  nerve  ceasing  below  apex 2g.  Octodiceras 

3-|  Terrestrial,  or  if  aquatic  more  rigid  ;  nerve  reaching  to  apex  or  almost  so 
\  28,  Fissidens 

B.  Le&ves    with    hyaline    points,    op    with    the   nerve 

exouppent  In  a  halp. 

TLcaves'with  longitudinal  lamellae  on  inner  face  of  nerve 2 

\  Leaves  without  lamellae  on  inner  face 3 

r  Leaves  long,  stiff,  opuique,  with  numerous  lamellae 6.  Polyirickum 

\Leaves  short,  soft,  with  only  4  lamellae lO 

/  Leaves  nerveless,  or  shortly  two-nerved  at  base .$6.  Hcdwigia 

^\Leaves  single-nerved  half-way  or  more 4 

/  Nerve  one-third  or  more  of  width  of  leaf  near  base 24.  Campy lopus 

^\  Nerve  not  one-third  of  base 5 

/Lamina  hyaline  at  apex,  nerve  (apparently)  vanishing 6 

^\Lan:iina  not  hyaline  above,  nerve  excurrent  in  a  hair 9 

,  {  Basal  cells  of  leaf  very  long  and  narrow,  nodulose .31.  Rhacomitrium 

\6asal  cells  not  nodulose,  at  most  sinuose  only 7 

f  Peristome  double,  capsule  immersed,  striate .//.   Orthotrichum 

'  \Peristonie  single  or  none,  capsule  exserted,  or  immersed  and  smooth 8 

g/Calyptra  plicate  ;  Is.  with  thickened  plicae  on  each  side  of  nerve.... j-?.  Coscinodon 

\  Caly ptra  smooth  ;  Is.  without  thickened  plicae 30,  Gt  itnmia 

/Cells  rhomboid,  with  pointed  ends y8.  Bryum 

^\Cells  more  or  less  quadrate 10 

/  Peristome  absent  or  of  short  straight  teeth .^9.  Pottia 

\^  Peristome  long,  twisted 40.   Tortula 

C.  Leaves   with    lonfirltudlnal  lamellsB  on  Innep  face  \ 

peristome  teeth  connected  by  an  eplphpa^rm. 

/Leaves  with  a  thickened,  toothed  border,  lamellae  few 4.  Catharinea 

\Leaves  not  bordered 2 

/  Lamellae  sinuose j*.   Oligotrichum 

\  Lamellae  straight,  very  numerous 6,  Polytrichum 

D.    Leaves  bopdeped. 

/Leaves  2-nerved 86.  Hookeria 

\ Leaves  i-nerved 2 

/Cells  (except  the  border),  short,  dense,  sub-quadrate 3 

\Cells  elongate,  or  large  and  roundish-hexagonal 4 

/Border  of  elongate  cells,  more  or  less  pellucid 40.   Tortula 

^  \  Border-cells  scarcely  elongate,  opaque 46.   Cinclidotus 

Cells  lax,  truncate-hexagonal ;  capsule  erect ;  seta  smooth 62.  Funaria 

Cells   hexagonal- rhomboid   or   roundish  ;    capsule   inclined  or  cernuous  (except 

\     DaUonia) 5 

/Border  strongly  toothed  ;  Is.  large yg.  Mnium 

^(Border  entire,  or  more  or  less  toothed  near  apex  only 6 

, /Leaves  large,  roundish-ovate  ;  cells  not  much  elongate 7 

\  Leaves  more  or  less  tapering  above ;  cells  elongate S 

[Leaves  obtuse  or  bluntly  apiculate  ;  peristome  teeth  free 79.  Mnium 

7"!  Leaves  shortly  and  suddenly  acuminate ;  inner  peristome  a  dome-shaped 
(     membrane 80.  Cifulidium 


4 
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g  TNerve  reaching  apex  or  excurrent 7<y.  Bryum 

\Nerve  ceasing  some  distance  below  apex , 9 

/Leaves  widely  ovate  or  obovate  ;  acrocarpous. 76.    Webera 

^ \  Leaves  narrow-lanceolate  ;  pleurocarpous ;  seta  rough Ss»  Daitonia 

E.   Cleistooappous  mosses  with  Immepsed  capsule. 

/Plant  growing  from  a  persistent,  green  protonema. 2 

\Protoncma  not  persistent * ...3 

rCalyptra  minute  ;  Is.  nerveless,  not  or  obscurely  toothed. ./<?.  Nanomitrium 

\Calyptra  larger  ;  Is.  nerved,  or  nerveless  and  coarsely  toothed..... 59.  EphemetMm 

/Capsule  with  a  minute  persistent  lid  ;  leaves  curled  when  dry 43.   Weisia 

^\  Capsule  without  a  distinct  lid;  leaves  scarcely  curled 4 

{Leaves  lanceolate-subulate,  cells  long  and  narrow 5 
Leaves  ovate,  ovate-lanceolate,  or  obovate 6 

rCapsule  globose,  without  any  apiculus,  spores  few,  large 9.  Archidium 

^\Capsule  apiculate,  spores  numerous. 10,  PUuridium 

,/Ls.  serrate  in  upper  half,  nerve  vanishing  below  apex 60,  Physcomiirella 

\Ls.  entire,  or  toothed  at  apex  only,  nerve  reaching  apex  or  excurrent 7 

TTwo  or  three  inner  perichaetial  Is.  very  wide  and  concave,  usually   toothed  at 

apex  ;  capsule  globose,  not  (or  very  minutely)  apiculate .J7.  Acaulon 

Inner  perichsetial  Is.  less  conspicuous,  entire  ;  capsule  apiculate .38,  Phascum 


1 


F.   Ste^rooappous  mosses  with  immersed  capsule. 

fLeaves  nerveless 2 

\Leaves  single-nerved 4 

fLeaves  complanate,  more  or  less  undulate 83.  Neckera 

^Leaves  not  complanate  nor  undulate ;....3 

fAquatic  plant ;  leaves  thin,  tristichous 81,  FontiruUis 

^\Terreslrial  plant ;  leaves  firm,  not  tristichous .36.  Hedwigia 

/Lid  minute,  not  separating  ;  plant  very  small 43,   Weisia 

^\Lid  larger,  separating  when  npe 5 

/  Perichsetial  leaves  ciliate  ;  capsule  oblique 8,  Diphyscium 

^\Perichxtial  leaves  not  ciliate  ;  capsule  regular 6 

, /Fruit  on  a  short  lateral  branch 82.  Cryphaa 

\Fruit  terminal 7 

/  Peristome  absent 22.  Blindia 

'  \Peristome  present 8 

«/ Cajwule  not  striate  ;  peristome  single ,30.  Grimmia 

\  Capsule  striate,  or  smooth  with  double  peristome .5/.  Ortkoirichum 

O.   Peristome  absent  (or  capsule  oleistocarpous). 

/Seta  curved 2 

'\  Seta  straight 3 

/Capsule  with  a  lid 7/.  Philonotis 

\Capsule  cleistocarpous ,38,  Phascum 

/Caj^ule  striate,  furrowed  when  dry ^9.  Zygodon 

^\  Capsule  smooth,  or  irregularly  sulcate  only  when  dry 4 

{Leaves  large,  roundish,  very  obtuse ;  cells  lax ./j.  (Edipodium 
Plant  without  large,  round,  obtuse  leaves. 5 

/Cells  elongate,  hexagonal,  very  lax  and  thin-walled 6 

5\Cells  more  or  less  quadrate,  or  elongate  but  small  and  narrow 7 

,/Lid  conic;  calyptra  mitriform 61.  Physcomitrium 

\Lid  almost  flat;  calyptra  cucullate 62,  Funaria 

/Leaves  ovate,  oblong,  or  obovate,  nerve  usually  excurrent 8 

^VLeaves  lanceolate,  linear,  or  subulate ^ 9 
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Cal]rptra   long,   cylindric,    covering  capsule ;  leaves  large,  opaque,  with  large, 

multifid  papilbe ^.  Encalypta 

(Leaves  smooth  or  with  smaller  papillae  ;  calyptra  small >....J9.  PoUia 

rPlant  minute,  on  stone ;  leaves  subulate,  smooth    /j.  StUgerim 

^\ Leaves  lanceolate  or  linear,  usually  papillose lO 

rSeta  lateral ;  Is.  strongly  keeled,  acute,  nerve  vanishing  4S.  Anactan^um 

*"\Seta  terminal    43*   Weidm 


H.    Capsule  with  apophysis  as  wide  as  op  wider 
than  itself. 

I  Apophysis  little  wider  than  the  capsule  ;  autoicous   .j^.   TeiraplotUm 

\ Apophysis  much  wider  than  the  capsule ;  dioicous  or  autoicous .j^.  Splachnum 

L    Capsule  striate,  pecrulaply  fUprowed   when   dry 
(aopooappous). 

rCapsule  on  an  arcuate  seta  2 

\Scta  straight  (the  capsule  erect  or  oblique)   5 

/Leaves  ovate,  with  long,  very  lax  cells 62.  Funaria 

\Lcaves  lanceolate  or  subulate,  cells  narrow  3 

/Capsule  subglobose ;  leaves  papillose 4 

^\Capsule  elongate  ;  leaves  smooth 24.  Campyhpus 

r  Leaves  squarrose,  plicate    y2,  Breutdia 

'^t Leaves  spreading,  not  plicate 70,  Bartratnia 

rOipsule  subglobose,  oblique  (erect  in  Bartr,  stricta)  6 

^\Capsule  more  or  less  oval  or  cylindric    8 

^rTeeth  of  peristome  united  into  a  cone  ;  branches  5-angled 69,  Concstomum 

\Tceth  of  peristome  free ► 7 

r  Leaves  short ;  branches  usually  whorled 7/.  PhilonotU 

'  \  Leaves  long  and  narrow ;  branches  not  whorled 70.  Bartratnia 

ofTecth  of  (outer)  peristome  grouped  in  pairs  or  fours    9 

\Teeth  of  peristome  equidistant  Ii 

f  Calyptra  5ub-persistent,  large,  mitriform,  plicate,  often  hairy 10 

^\Calyptra  soon  falling,  cucullate,  smooth 4Q,  Zygodon 

fCapsule  much  exserted,  with  superficial  stomata  ;  leaves  crisped  when  dry  (except 

.A     U.  Hutrhmsia)t  basal  cells  very  narrow .^o,   Ulota 

I  Capsule  usually  less  exserted,  stomata  immersed  (except  O.  speciosum);  Is.  more 

I    or  less  imbricate  when  dry,  basal  cells  wide .//.  Ortkotrichum 

.r Peristome  single  12 

\Peristome  double 19 

J   f  Peristome  teeth  16,  simple,  or  slightly  and  irregularly  divided    13 

(Peristome  teeth  16,  cloven  half-way  or  more 15 

Capsule  long,  covered  by  calyptra  ;  leaves  large  and  wide ^.  Encalypta 

Capsule  very  short ;  leaves  narrow  14 

Leaves  subulate,  entire,  with  excurrent  nerve 14,  Brackyodus 

Leaves  linear  or  ligulate,  usually  toothed,  nerve  vanishing    77.  Rhabdoweisia 

J.  (Leaves  (apparently)  nerveless,  large,  whitish 2y,  Leucobryum 

^\Leaves  single-nerved  16 

j^fPeristome  teeth  divided  to  base    /d.  Ceratodon 

\Peiistonie  teeth  divided  half-way 17 

..f  Leaves  with  swollen,  usually  brownish,  angular  cells  26.  Dtcranum 

^\  Leaves  without  special  angular  cells 18 

Leaves  crisped  when  dry,  papillose,  toothed  above,  cells  short 
ig,  ,  18.  Cynodontium 

Leaves  rarely  crisped,  smooth,  cells  elongate  (except  i>.  keteromcUla) 

21,  Dicranella 


'A 
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KEY  TO  THE   GENERA. 

[Capsule  with  spiral  strise,  erect ^.  EnccUypta 
Capsule  without  spiral  striae,  cernuous 20 

coarsely  toothed,  cells  of  sheathing  base  long  and  narrow    by,   Timmia 

20*1  Ls.  entire  or  finely  toothed,  not  sheathing,  basal  cells  little  elongate 

6b,  Aulacomnium 


< 


(Ls. 


.  not  bistratose ii 

fLs.  wide  at  apex,  serrate  above 42.  Leptodontiunt 


J.   Capsule  smooth,  erect,  peplstome  teeth  4^16,  nearly 

simple. 

rPcristome  teeth  4  only .j.   Tetraphis 

\reristome  teeth  16    2 

/Leaves  wide,  with  long,  very  lax  cells  3 

\  Cells  short,  or  elongate  and  narrow   4 

/  Leaves  strongly  serrate,  or  entire  and  very  obtuse  .56.    7'etylorta 

^\Leaves  almost  entire,  acute b2.  Funaria 

{Peristome  teeth  strongly  paired,  reflexed  when  dry 34.  Glyphomiirium 
Peristome  teeth  not  paired  5 

/Leaves  subulate,  smooth  ;  growing  on  stones  or  rocks    6 

5  \  Leaves  more  or  less  lanceolate,  or  wider,  usually  papillose 7 

, /Plant  minute  ;  angular  cells  of  leaves  not  coloured /j.  Seligerta 

\  Plant  larger  ;  angular  cells  distinct,  brownish    22.  Blindia 

/Nerve  excurrent  (or  leaves  wide-ovate,  obtuse,  very  concave) 8 

'  \Nerve  ceasing  in  or  below  apex    10 

« /Capsule  long,  cylindric;  Is.  large,  with  large  multifid  papilke ^.  Ettcalypta 

\Capsule  shorter,  oval ;  Is.  smooth,  or  with  smaller  papillae    9 

{Leaves  ovate-lanceolate,  ovate,  or  obovate  ^.  PoUia 
Leaves  linear-lanceolate  or  lanceolate  43.    Weisia 

/Ls.  blackish-green,  opaque,  bistratose  above  (alpine  rocks) 30,  Grimmia 

°\Ls. 

\Ls.  narrowed  towards  apex,  almost  entire  12 

rPerichaetial  Is.  distinct,  sheathing  ;  Is.  more  or  less  coloured  at  angles 
l2-j                                                                                                             23,  Dicranovoeisia 
(Perichaetial  Is.  not  distinct ;  angles  not  coloured  41,  Barbula 

K.   Capsule  smooth,  erect,  peristome  teeth  16,  deeply 
divided,  or  82  (acrocarpous.) 

/Peristome  twisted 2 

\Peristome  straight 4 

/Ls.  oblong  or  obovate,  or  covered  with  granular  filaments 40.   Tortula 

\Ls.  more  or  less  tapering  in  upper  half,  without  granular  filaments 3 

TLs.  usually  short,  or  with  recurved  margins  ;  hyaline  cells  not  ascending  up 
J      margin 41,  Barbula 

^  j  Ls.  very  long  and  narrow,  with  plane  margins  ;   basal  hyaline  cells  ascending  up 

\     margin  44.    1  richostomum 

/  Basal  cells  long,  narrow,  nodulose  .j/.  Rhaconiitrium 

^\Basal  cells  not  nodulose    5 

/Plant  small,  glaucous-green  ;  among  alpine  rocks /f.  SaUunia 

^\Plant  not  glaucous 6 

A  Upper  cells  elongate 7 

\Upper  cells  short,  usually  more  or  less  quadrate  8 

/Nerve  excurrent  in  the  narrow  su^ula //.   Ditrichum 

'\Nerve  ceasing  below  apex    , 21.  Dicranella 

rNerve  excurrent,  angular  cells  brownish  ;  peristome  teeth  divided  half-way 

gj  ^  26.  Dicrantim 
I  Nerve  not  excurrent,  angurar  cells  not  coloured  ;  peristome  teeth  usually  divided 
V     nearly  to  base , / 9 
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KEY  TO  THE  GENERA.  xli 

fLeavcs  more  or  less  toothed  above   lo 

^\Leaves  entire  (unless  at  extreme  apex)    Ii 

jq/ Leaves  plicate .j^.  Ptychomitrium 

\Leaves  not  plicate i8,  Cynodontium 

{Leaf-margin  recurved  ;  nerve  not  excurrent 41,  Barbuia 
Leaf-margin  plane  or  incurved ;  nerve  excurrent  (except  Unuirostrt) 
44.   Trickostomum 

L.  Oapsiile  inclined  op  on  an  apouate  seta*  with  sinffle 
peristome  (aopocappous). 

/Seta  bent  or  curved  downwards  when  moist 2 

\Seta  straight  (except  where  it  joins  the  capsule)  5 

2!  Ls.  with  large  inflated  auricles,  and  long  fine  points. »$'    Dicran9d9ntium 

\La.  not  aurided 3 

fPlanttall;  nerve  2- winged  at  back 30.    Grimmia 

^\Plant  very  small ;  nerve  not  winged 4 

(Nerve  vanishing ;  peristome  teeth  narrow,  usually  cloven..... j^.     Campy hstelium 

^\  Nerve  excurrent ;  peristome  teeth  lanceolate,  usually  entire    13.    Siltgeria 

.  fCapaule  sub-globose,  horizontal  6 

^\Capsulenot  globose 7 

^  r  Plant  almost  stemlen,  with  minute  nerveless  leaves   .57.     Discelium 

\Stem  bearing  numerous  nerved  leaves  ;  capsule  very  small 68.     Cai»scopium 

-f  Leaves  with  angular  cells  enlarged,  usually  brownish  a6,     Dicranum 

'\Lcaves  without  special  angular  cells 8 

afCapsnle  with  neck  as  long  as  itself ao.     Tretnatodon 

\Cap6ule  without  elongat^  neck 9 

f  Ls.  with  upper  cells  elongate,  smooth 21.     JHcratiella 

^\  Upper  cells  more  or  less  quadrate  or  hexagonal,  scarcely  elongate 10 

Nerve  distinctly  excurrent 40.     Tortula  cernua 

Nerve  vanishing  Ii 

II  (Leaves  smooth;  capsule  strumose 18,     Cynodontium 

\  Leaves  papillose ;  capsule  not  strumose ig     Dichodontium 


»( 


M.  Capsule  inclined  op  pendulous,  with  double 
pepistome  (acpocappous). 

I  f  Plant  almost  stemless,  with  minute  nerveless  leaves  7.     Buxbaumia 

(Leaves  nerved   2 

(Leaves  linear-setaceous ;  plant  small 3 

\Leaves  not  setaceous .* 4 

^(Capsule  inclined,  clavate  7^.     Orthodonttum 

^\Capsule  pendulous,  pyriform 7/.     Leptobryum 

./Outer  peristome  much  shorter  than  inner  ;  Is.  Ungulate 5 

(Outer  peristome  equalling  inner 6 

-(Leaves acute,  cells  lax    63*     Amblyodon 

^\Leaves  obtuse,  cells  narrow 64.     Meesia 

^  (Cells  truncate-hexagonal,  lax  ;  peristome  curved  spirally 62,     Funaria 

\CelU  pointed  or  roundish  ;  peristome  not  curved. 7 

^  (Opsule  very  long-necked,  mouth  very  oblique yy.     Plagiobryum 

\Capsule  short-necked,  or  long-necked  and  regular  8 

g|  Leaves  entire,  obtuse  (or  sub-acute  at  most) 9 

(Leaves  acuie  or  acuminate,  or  less  acute  and  serrate  ^ , 10 

-(Leaves  large,  over  1%,  line,  roundish /. 79.     Mnium 

^(Leaves  small,  under  \  line..,.t , » 78,    Bryum 


IV 
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Xlii  KEY  TO  THE  GENERA. 

/Upper  cells  large,  roundish-hexagonal ;  Is.  large    jg*     Afniumt 

\Upper  cells  elongate,  hexagonal-rhomboid 1 1 

/Cilia  without  appendages,  nerve  not  excurrent,  rarely  reaching  apex... 76.      Webera 
\  Plants  with  either  appendiculate  cilia,  or  excurrent  nerve  y8.     Bryunt 

N.  Capsule  erect,  pleupooappous  (leaves  nerved). 

/  Seta  rough  ;  Is.  narrow,  tapering,  plicate loy,     Camptotkecium 

\Seta  smooth  2 

/Leaves  papillose    3 

\Leaves  smooth  6 

/Ls.  very  short,  roundish,  obtuse  ;  branches  rolled  up  when  dry 97.     Leptodon 

3\Ls.  not  roundish 4 

{Leaves  with  long  curved  papillae  on  back  ;  cells  elongate <)8.     Pteri^ynandruni 
Leaves  with  short  papillae  ;  cells  short,  quadrate  or  roundish  5 

/Stem  stoloniform,  with  ascending  branches 96.     Anomadon 

5\Stem  not  stoloniform 95.     Leskea 

g /Stem  slender,  prostrate,  not  dendroid  ;  Is.  acuminate 100*    Pseudoleskea 

\Stem  robust,  dendroid  ;  Is.  obtuse  or  shortly  pointed 7 

^/Leaves  serrate,  plicate,  obtuse    ro2.     Climacium 

'\  Leaves  serrulate  only,  not  plicate,  acute  or  sub-acute no.     Eurkynchium 

O.   Capsule  oerauous,  pleupooarpous  (leaves  nepved), 

(Leaves  papillose 2 

\Leaves  smooth    3 

/  Stem  markedly  pinnate  or  bipinnate  /o/.     Thuidium 

\  Stem  irregularly  branched 100.     PseudoUskea 

/Cells  very  small,  roundish  ;  stem  dendroid g3.     Porotrichum 

3  \ Cells  more  or  less  elongate  4 

/Leaves  strongly  complanate,  obtuse  or  very  shortly  apiculate 84,     HomaJia 

^\Leaves  not  or  laxly  complanate,  and  if  so  acute  5 

/Seta  very  short,  usually  curved.  Is.  with  recurved  teeth  at  apex... 9^.     AntUrichia 

^\Seta  longer  ;  Is.  without  recurved  teeth 6 

g/Lid  longly  rostrate no,     Eurkynchium 

\Lid  not  longly  rostrate 7 

/Capsule  short,  swollen 108,     Brachyihecium 

'\Capsule  more  or  less  cylindric,  usually  curved 8 

«/Cells  about  3-5  times  as  long  as  wide //j.     Amblyste^um 

\Cells  much  elongate 9 

/Ls.  lanceolate,  with  long  narrow  acumen,  plicate,  imbricate.. /07.     CampMhecium 

^\Ls.,  if  acuminate,  either  secund  or  squarrose 114.     Hypnum 

P.   Lidaves  nerveless  or  shortly  2-nerved,  with  short 
cells  (at  least  at  the  sides). 

/  Leaves  strongly  plicate  when  moist,  acuminate 88,     Leucodon 

\Leaves  not  (or  only  very  slightly)  plicate  when  moist 2 

{Plant  rather  robust,  leaves  over  J  line  long  3 
Plant  very  slender,  leaves  under  \  line  long 4 

/  Leaves  serrate  above,  margin  plane 8g.     Pterogonium 

3\  Leaves  entire,  margin  recurved  .j6.     Hedwigia 

/  Leaves  finely  serrulate,  usually  papillose  gg,     Heterocladium 

^\ Leaves  entire 5 

/  Leaves  acuminate,  sub-squarrose,  smooth go.     Habrodon 

5\Leaves  not  acuminate^  more  or  less  imbricate 6 

g/ Leaves  sub-acute,  smooth  gi,     Helicodontium 

\Leaves  obtuse  or  apiculate,  more  or  less  papillose    g^,     MyureUa 
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Key  to  the  genera.  xliii 

Q.   Lieaves  nepveless  op  2-nepved,  with  elonsrated  oellB. 

I  Leaves  complanate,  or  3- ranked,  or  uniformly  falcato-secund.* 2 

\Leaves  all  round  the  stem,  or  sub-secund  only 6 

rCells  very  lax,  over  50^  wide  ;  Is.  complanate,  obtuse  8y,     Pterygophyllum 

\Cclls  narrow  3 

(Leaves  falcato-secund 114.     Hypnum 

^(Leaves  not  dbtinctly  secund    4 

r  Leaves  3- ranked  ;  stem  long,  usually  floating    81.  Fontinalis 

^\ Leaves  complanate   5 

r Branches  pinnate;  leaves  undulate  (except  ^-^^w/Zaz/o/a) 83.  Neckira 

^\  Branches  not  pinnate  ;  leaves  flat  (except  unduiaium)    112,  I'lagiothecium 

^r  Leaves  covered  at  back  with  long  papillae  g8»  Pierii:y9mndrum 

\Leaves  smooth  (or  with  a  few  papillae  near  apex)    7 

^  fLs.  very  concave,  imbricate,  with  long  filiform  apiculus 104.  My ut  turn 

'\Ls.  without  filiform  apiculus   8 

g/Ls.  whitish,  with  cells  in  several  layers  2y,  Letuobryum 

\Ls.  with  cells  in  one  layer  only  9 

fLs.  obtuse,  or  widely  and  bluntly  pointed,  or  apiculate    10 

^\Ls.  acute  or  acuminate   13 

.f  Aquatic  or  marsh  plant 114.  Hypnum 

\ Terrestrial  or  rupestral  plant II 

^  /Stem  and  Is.  pale  ;  auricles  of  small,  opaque  cells   102,  Cylindroihecium 

\Either  the  stem  red,  or  the  auricles  of  large,  thin  cells 12 

j^fTerrestrial  plant IT4,  Hypnum 

\Rupestral  plant     ///.  Sematophyllum 

Stem  and  branches  red,  often  with  paraphyllia;  plant  robust  ...rrj.  Hylocomium 

Stem  and  branches  not  red    14 

Leaves  very  minute  ;  plant  slender,  conferva-like   //?.  Amblystegium 

Leaves  easily  visible   15 


'A 

r  Leaves  wide-ovate,  sharply  serrate,  with  short  acumen   /09.  Hyocomtum 

^V  Leaves  entire  or  nearly  so,  or  with  x  '  ' 


a  long,  finely  serrulate  acumen 16 

Ls.  more  or  less  squarrose  or  recurved    114.  Hypnum 

Ls.  imbricate  or  sub-secund  17 

.r  Acumen  serrulate  tt2.  Plagiothecium 

'\Acumen  entire  or  sub-denticulate  only 18 

Ls.  reddish,  more  or  less  plicate,  at  least  when  dry io6.  Orthothecium 

Ls.  not  reddish  nor  plicate    19 

TAIar  cells  few,  suddenly  much  enlarged,  hyaline  ;  lid  longly  rostrate 

///.  Sematophyllum 

Alar  cells  numerous,  less  distinct,  lid  shorter 20 

Ls.  ovate  below  ;  capsule  erect,  lid  conic    10$.  Pylaisia 

Ls.  lanceolate  ;  capsule  cemuous,  or  erect  with  rostrate  lid    114,  Hypnum 


■Hi 


"I. 


H.  Plant  with  gremmsD  op  filaments  on  the  leaves  op  on 
special  peceptaoles. 

jfPlant  with  special  stalked  receptacles    2 

\Plant  without  such  receptacles    3 

2!  Gemmae  in  stalked  roundish  heads    66.  Aulacomnium 

\  Gemmae  in  terminal  leafy  cups    .j.   Tetraphis 

^fGemmae  collected  at  the  end  of  the  nerve 4 

■^iGemmae  or  filaments  on  the  surface  of  the  leaf  or  nerve 5 

fLeaves  entire  jo.   Ulota 

\  Leaves  serrate  42.  Leptodontium 

.(Appendages  confined  to  the  (often  dilated)  nerve 40*   Tortula 

^  (Appendages  scattered  over  the  face  of  the  leaf    5/.  Qrtkotrichum 
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xliv  KEY  TO  tHE  GENERA. 

8.   Nerve  wide,  al>out  one-thlPd  of  base  of  leal; 

TLs.  with  subulatfl  points,  mostly  formed  by  the  nenrc 2 

\Ls.  lanceolate,  nerve  not  reaching  apex gj,  Porotrichuim. 

TLs.  with  coloured  or  dilated  angular  cells 3 

\L&.  without  special  angular  cells 5 

TLs.  suddenly  narrowed  above  base  to  a  long  subula    4 

^  \  Ls.  more  gradually  subulate 24.  Campylcpus 

/Basal  auricles  of  Is.  large  and  inflated 2^,  DicranodcMtium 

^\  Basal  auricles  slightly  developed  or  absent 26.  Dicranum 

/Ls.  secund  ;  upper  cells  not  much  elongate 21,  Dicranella 

^\ Lb.  spreading;  upper  cells  very  long  and  narrow  75.  Leptobryum 

T.   Cells  wide,  20  ^  op  mope  in  theip  shoptest  diametep. 

fCells  short,  quadrate  or  roundish    2 

\  Cells  elongate    5 

/Nerve  excurrent .jq.  Pottia 

\  Nerve  vanishing  below  apex    3 

r  Leaves  serrate jg.  Mnium 

3  (Leaves  entire 4 

r  Leaves  very  large,  roundish    .^3.  (Edipodium 

^\Leaves  oblong  .5/.  Orthotrukum 

/Cells  mostly  with  pointed  ends   6 

^\Cell8  flattened  at  the  ends  (or  leaves  large,  wide,  and  flaccid)  8 

,/Ls.  small,  closely  imbricate,  green  or  pinkish  jy,  Plagiobryum 

\Ls.  rarely  imbricate,  or  imbricate  and  silvery  white    7 

/Ls.  usually  narrow,  nerve  not  reaching  apex j6.   Webeta 

'  \L8.  usually  wider,  nerve  often  reaching  apex  or  excurrent  •    78.  Bryum 

g/Leaves  ending  in  long  fine  points SS*   Tttraplodcn 

(Leaves  without  such  points 9 

/Leaves  obtuse  and  entire 10 

^(Leaves  acute    11 

/Leaves  ovate  or  roundish     S4*  Splacknum 

\Leaves  Ungulate    .56.   Tayhria 

/Leaves  narrow,  serrate  near  apex  63,  Amblyodon 

\Leaves  wide,  ovate  or  obovate  ** 62.  Funaria^  &*c. 

U.   Leaves  obtuse  and  entipe,  op  bluntly  apioulate. 

/  Basal  cells  long  and  narrow,  strongly  nodulose J/.  Rhaconiitriwn 

(Basal  cells  not  nodulose,  at  most  sinuose  only a 

/Upper  cells  short,  more  or  less  quadrate  or  roundish 3 

\  Upper  cells  elongate  10 

/Branches  pinnate  or  bipinnate,  rolled  up  closely  when  dry   q^,  L€ptodon 

^(Branches  not  rolled  up  when  dry    4 

-•     /Leaves  narrow,  very  short,  not  \  line  long 43,    Weisia 

^(Leaves  over  J  line  long 5 


/Ls.  pale,  yellowish,  pellucid  ;  upper  cells  sinuose 66.  Aulacomnium 

^(Ls.  dark-green,  more  or  less  opaque  ;  cells  not  sinuose  (except  Grimmia) 6 

^/Leaves  obovate-spathulate    40.   Tortula 

(Leaves  more  or  less  ovate  or  lanceolate 7 


•  See  also  under  IVeSera,  p.  3^1. 

**  This  would  include  several  species  of  PAyscamitriutH,  Funanm.,  S^lMcknum,  Titrt^aden^  and 

Tm.yloria^  hardly  to  be  identified  by  a  Key  in  the  absence  of  fruit. 
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kEY  TO  THE  GENERA.  xlv 

rStem  stoloniform,  much  interlaced,  with  erect  branches 9^.  Amomsdon 

'  \  Stem  not  stoloniform 8 

g  I  Leaves  over  (wo  lines  loi^^,  with  coarse  multifid  papillae 47.  Encalypta 

[Leaves  tinder  two  lines  long    9 

r  Cells  quadrate,  sometimes  siouose    .30,  Grimmia 

'\Cdls  rounded .//.  Orihstricknm 

r  Leaves  strongly  squarrose-recurved 21,  Dicranella 

\ Leaves  not  markedly  squarrose il 

rCells  with  flattened  ends  ;  Is.  narrow-lingulate   64.  Meesia 

\CeIls  with  pointed  or  overlapping  ends 12 


fLeaves  very  large  (over  2  lines),  roundish    7^  Mninm 

\  Leaves  smaller 


13 

Plant  acrocarpous,  erect ;  cells  usually  rather  wide   7^.  Bryum 

Plant  pleurocarpous,  rarely  erect ;  cells  very  narrow   114,  Hypnum 


V.  Leaves  with  enlaF^red  (often  brownish)  aninilap  cells 
(aopooappous). 

fLeaves  serrate  above 26,  Dicranum 

\  Leaves  entire,  or  finely  serrate  at  apex  only a 

fCells  short,  more  or  less  quadrate  3 

\Cells  elongate 22.  BHndia 

I  Ls.  much  crisped  when  dry  ;  plant  small    23.  Dicrancweisia 

^\Ls.  not  or  only  slightly  crisped    26.  Dicranum 

W.  Leaves  with  exouppent  nepve,  op  with   loniTf  fine 
subulate  points  Into  whloh  the  nerve  puns. 

fCdbnot  twice  as  long  as  wide,  usually  quadrate  or  roundish 2 

\  Cells  elongate,  or  with  pointed  ends    13 

fLs.  toothed  in  upper  part,  or  with  long,  fine,  denticulate  subula  3 

\Ls.  entire  in  upper  part,  or  with  a  few  teeth  at  Apex  only % 

fLs.  short,  glaucous,  mealy-looking;  plant  small /j'.  Salania 

^\L8.  not  glancous,  or  ebe  long  and  narrow 4 

fLs.  papillose,  long  and  narrow,  spreading  or  erect 70.  Bartramia 

*\L8.  smooth,  squarrose  or  secund 5 

-fLs,  subulate-setaceous,  secund //.  DUrichum 

*\Ls.  ovate  or  lanceolate,  squarrose 6 

^rLs.  with  pale  zone  at  margin  and  wide  apex       42,  Leptodontium 

\Ls.  without  pale  margin,  tapering  to  narrow  apex 4$,  PUurochate 

.rCells  rounded,  incrassate  ;  Is.  short    4g,  Zygodon 

'\Cells  more  or  less  quadrate  or  oblong    8 

ofLeaves  more  or  less  ovate,  or  obovate,  or  large  and  oblong  9 

\  Leaves  ovate- lanceolate,  lanceolate,  or  linear 10 

large,  opaque  with  coarse,  multifid  papillae 4^,  Encalypta 

smooth  or  finely  papillose* 40,   Tortula 

Margin  usually  incurved  ;  Is.  more  or  less  lanceolate  or  ovate-lanceolate  11 

Margin  plane  or  recurved  12 

Ls.  more  or  less  toothed  at  apex,  not  red  below    16.  Ctratodon 

Ls.  entire  at  apex,  or  toothed,  and  the  lower  ones  red    41.  Barbtda 

.ucous,  serrate  near  base,  entire  above  43.   Weisia 

entire  below  (or  slightly  crenulate  near  base  only)** 44,   Trichostomum 


'(H 

■■{ 

ILs.  entin 


*  This  would  also  include  some  species  of  Pottia,  not  likely  to  be  gathered  without  fruit. 

*  Thii  would  hadnde  some  species  of  IVeisia,  mostly  with  involute  leaf-margin,  but  hardly  likely  to 
be  gathered  without  fruiu 
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/Ls.  papillose,  serrate 14 

^\Ls.  smooth  15 

TLs.  very  long  and  narrow  ;  branches  not  whorled  ^-TO-  Barirantia 

^\Ls.  shorter  and  wider;  branches  often  whorled  7/.  Philottotis 

/  I-s.  subulate  ;  cells  narrow-oblong*    21.  Dicran^lla 

^  \  Ls.  ovate  or  lanceolate  ;  cells  rhomboid 78.   Bryum 

X.     Leaves    without    exouppent    nerve    (aopooappous). 

TLeaves  with  basal  cells  sinuose  or  nodulose  ...2 

\  Basal  cells  not  sinuose  nor  nodulose  3 

/  Basal  cells  very  long  and  narrow,  nodulose    31,  RhcuofHttrium 

\  Basal  cells  shorter,  sinuose,  or  else  nerve  2-winged  at  back  above  ...jo.   Grimmia 
("Cells  elongate  or  pointed  at  the  end  4 

^ tCells  short,  usually  quadrate  or  rounded  12 

r  Leaves  squarrose,  plicate 72.  Breutelia 

^\Leaves  not  squarrose    5 

f  Leaves  papillose    6 

^  \  Leaves  smooth  8 

,  f  Leaves  small ,  closely  imbricated  in  5  ranks   6g.  Conostomum 

\Leaves  larger,  not  conspicuously  5-ranked 7 

r  Ls.  ovate  or  ovate-lanceolate  ;  branches  often  whorled    7/.   Pkilonoiis 

'  \Ls.  long,  lanceolate  or  linear  ;  branches  not  whorled    70.  Bartramia 

gf  Ls.  almost  setaceous,  very  narrow 9 

\Ls.  not  setaceous 10 

TLs.  sharply  serrulate  near  apex  ;  nerve  wide  below  y^.  Leptobryuw 

^\Ls.  bluntly  toothed  ;  nerve  narrow;  cells  wider     7^.   Orthodcntiuni 

fLs.  usually  lanceolate  ;  nerve  not  reaching  apex**     11 

\Ls.  usually  ovate  ;  nerve  often  reaching  apex 7<?.  Bryum 

/Tufts  very  dense  and  compact ;  Is.  very  small  7J.   OrdeLS 

\^ Tufts  usually  looser  ;  Is.  larger 76.    Webera 

[Leaves  toothed  in  the  whole  upper  part  13 

[Leaves  entire,  or  toothed  near  apex  only 22 

[Leaves  plicate .jj.  Ptychomiirium 
Leaves  not  plicate  14 

fLeaves  squarrose,  more  or  less  recurved  15 

(^  Leaves  not  squarrose  19 


■4! 

TLs.  sub-acute  or  somewhat  obtuse,  strongly  papillose  79.  Dichodontium 

^\Ls.  acute,  smooth  or  finely  papillose  16 

"{ 
■«{ 
■"{ 


Ls.  short,  ovate  or  oblong 17 

lanceolate  or  linear  18 

Stem  tall,  tomentose  ;  Is.  widely  ovate    ^J.   PcUudella 

Stem  short ;  Is.  oblong    42,  Lepiodotitium 

Cells  small,  rounded    ^9.     Zygodon 

Cells  more  or  less  quadrate  or  oblong  yo,     Bartramia 

Leaves  sharply  papillose  6 

Leaves  smooth  or  obscurely  papillose  20 


shorter,  crisped  and  twisted  when  dry 21 

fLs.  linear  or  ligulate,  with  rather  blunt  points  ly,     Rhabdoweisia 


/Ls.  long  (3  lines),  coarsely  toothed,  incurved  when  dry    67.      Timmia 

^°\Ls.  

/Ls. 

\  Ls.  linear-lanceolate,  tapering  to  narrow  points 18.     Cynodontium 

/Cells  rounded,  or  irregular  and  pellucid  23 

\Cells  more  or  less  regularly  quadrate   26 

*  Including  Ditrichum,  hardly  to  be  distinguished  without  fniit. 
•*   Sec  also  under  IVtbera^  p.  331. 
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Leaves  short,  scarcely  i  line  long ^9.     Zygodon 

Leaves  longer,  usually  over  i  line  long 24 

Ls.  dark-grcen,  rigid  and  imbricate  when  dry  ....- ,^i,     Orthotrichum 

Ls-  usually  paler,  more  or  less  crisped  when  dry   25 

with  narrow  points  ;  base  dilated,  unistratose /a.     Uloia 

with  rather  wide  points  ;  base  not  dilated,  bistratose 66.     Aulacomnium 

Plants  in  deep,  dense  tufts  among  rocks  ;  Is.  usually  linear  or  linear-lanceolate...27 
Plants  short,  or  loosely  tufted  ;  Is.  usually  lanceolate,  with  the  margin  recurved, 

\     at  least  in  part 30 

TTulis  very  compact,  bright  green  above ;  Is.  rather  short 48,     Ancectattf^um 

^\L^ves  long  and  narrow  ;  tufts  less  compact 28 

^/Ls.  acute  ;  cells  minute,  rather  opaque   29 

\Ls.  sub-acute,  or  acute  with  pellucid  cells 4^,     IVeisia 

(Ls.   curled  up  or  merely  flexuose  when  dry  ;  nerve  not  glossy  at  the  back  when 
dry 4g,     Zygodon 
Ls.  long,  much  crisped  and  twisted  when  dry  ;  nerve  usually  glossy  at  the  back 
44.     Trichostomum 

Nerve  reaching  the  more  or  less  toothed  apex   r6,  Ceratodon 

Apex  entire,  or  else  the  nerve  vanishing  below  it 41.  Barbula 


H 


T.   PleuFooappous  mosses  with  nerved  leaves  and  short 

cells. 

fSlem  covered  with  green  paraphyllia,  markedly  pinnate  lot.   Tkuidium 

\Stem  without  paraphyllia 2 

jfLs.  serrate  above;  plant  tall,  dendroid,  rigid   9J.  Porotrichum 

\Ls.  entire,  or  toothed  near  apex  only    3 

^TLs.  more  or  less  toothed  near  apex    too.  Pseudoieskea 

^\Ls.  entire  throughout   4 

/Nerve  ceasing  about  J  or  f  up  the  leaf 5 

*\Nerve  reaching  nearly  or  quite  to  apex 7 

/Ls.  ovate,  over  \  line  long 82.   Cryphaa 

^iLs.  minute;  plant  very  slender 6 

.TOO.  Pseudoieskea 
..gi.  Helicodontium 


^  f  Ls.  imbricate,  papillose,  cells  very  small  . 
\L5.  sub-complanate,  smooth,  cells  larger 


7 


(Primary  stem  .stoloniform,  with  minute  leaves  g6.  Anomodon 
Stem  not  stoloniform   gs.  Leskea 


Z.  Pleurooarpous  mosses  with  nerved  leaves  and  long: 

cells. 

J  f  Ls.  strongly  papillose  at  back 2 

\Ls.  smooth,  or  with  a  few  papillae  near  apex  only   3 

r Stem  markedly  pinnate,  with  paraphyllia  lor.   Tkuidium 

\ Stem  irregularly  branched,  slender  g8.   Pteri^nandrum 

TLs.  with  sharp,  recurved  teeth  at  apex,  margin  revolute    g2.  Antitrickia 

^\Ls.  without  recurved  teeth  at  apex ...4 

/Stem  dendroid,  bare  below,  branched  above  5 

tStem  not  strikingly  dendroid  6 

-fLs.  rather  obtuse,  serrate,  plicate : 102.  CUmacium 

^  \  Ls.  not  plicate,  more  or  less  acute,  serrulate  only    tio.  Eurhynchium 

rfCells  rarely  more  than  2-5  times  as  long  as  wide 7 

(Cells  long  and  narrow 8 

( Leaves  entire  or  nearly  so,  or  with  a  nerve  reaching  high  in  the  acumen 

eKCA  "*"**»  '^3'  Amblystej^ium 

Leaves  serrulate,  at  least  near  apex    Jio.  Eurkymhium 


1 
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{Leaves  either  transversely  rugose,  or  on  a  red  stem  clothed  with  paraphyllia 
//f.  Hylocotnium 
Plant  without  either  of  these  characters 9 


r  Leaves  uniformly  falcato-secund  114,  Hypnum 

^(Leaves  not  falcato-secund 10 

/Ls.  plicate,  with  long,  narrow  acumen,  more  or  less  imbricate    1 1 

\L6.  not  plicate,  or  plicate  with  shorter  points 12 

r  Ls.  lanceolate,  tapering  almost  from  base /07.  Camptothectum 

\Ls.  wider  at  base,  ovate-lanceolate   108,  Br<uhythecium 

{Lb.  either  with  distinct  swollen  auricles,  or  else  more  or  less  squarrose  and  entire* 
//^     Hypnum 
Ls.  not  conspicuously  auricled,  not  squarrose  and  entire 13 

(Stem  often  pinnate** tto,     Eurkynckium 
Stem  irregularly  branched** 108,     Brachythecium 


■3{1 


*  lliis  would  include  H.  riparium^  the  leaves  of  which  are  not  auricled,  and  are  scarcely  squarrose, 
though  widely  divergent  and  straight  when  dry. 

**  See  also  the  introductory  remarks  to  these  Genera. 
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OOlSrSI^EOTXJS     OF     OLA.SSIF'IO.A.TIOIT 

-a.idoi=>te;id  iisr  this  work:. 
— < » » 

Sub-ClassI.    SPHAGNALES  p.      i 

Order  I.  Sphagnaceae „ 

Sub-Class  II.    ANDREi^^ALES  p.    23 

Order  II.  Andreaeaceae    „ 

Sub-Class  III.    BRYALES p.   30 

Group  A.      NEMATODONTEiB „ 

Order  III.         Tetraphidaceae    „ 

Order  IV.  Pol)rtrichaceae     p.    33 

Order  V.  Buxbaumiaceae    p.    49 

Group  B.    ARTHRODONTEiC  p.    53 

Sub-Group  I.    Aplolepideae „ 

Order  VI.  Dicranaceae p.    54 

Order  VII.  Fissidentaceae p.  127 

Order  VIII.  Grimmiaceae    p.  139 

Order  IX.  Tortulaceae  p.  175 

Order  X.  Encalyptaceae p.  249 

Sub-Group  II.     Diplolepideae p.  254 

*  Diplolepideae  Acrocarpae p.  255 

Order  XI.  Orthotrichaceae  „ 

Order  XII.  Schistostegaceae p.  283 

Order  XIII.  Splachnaceae    p.  284 

Order  XIV.  Funariaceae p.  291 

Order  XV.  Meesiaceae   p.  304 

Order  XVI.  Timmiaceae p.  310 

Order  XVII.  Bartramiaceae p.  312 

Order  XVIII.  Bryaceae   p.  327 

•  •  Diplolepideae  Pleurocarpae  p.  389 

Order  XIX.  Fontinalaceae  „ 

Order  XX.  Cryphaeaceae P- 395 

Order  XXI.  Neckeraceae p.  397 

Order  XXII.  Hookeriaceae  p.  401 

Order  XXIII.  Leucodontaceae   p.  403 

Order  XXIV.  Leskeaceae    P  4»i 

Order  XXV.  Hypnaceae    p.  431 
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OLJS^SS      IMETJSOI. 
SUB-OLASS  I.    SPHAGNALES. 


Spores  not  developed  from  the  Endothecium,  but  from  a 
distinct  layer  of  cells,  the  Amphithecium.  Columella  developed 
from  the  Endothecium,  not  penetrating  the  spore-bearing  layer. 
Capsule  opening  by  a  lid. 

Order  I.    SPHAGNACEiE. 

The  Sphagnaceae  differ  so  widely  from  the  rest  of  the  mosses 
that  they  are  by  many  authorities  not  even  considered  to  be 
mosses  at  all  in  the  strict  sense  of  the  word.  In  the  fasciculate 
arrangement  of  the  branches,  in  the  cell  structure  of  the  leaves, 
and  m  the  absence,  except  in  the  young  state,  of  rootlets,  their 
vegetable  morphology  has  no  parallel  among  the  mosses,  while  the 
structure  of  the  reproductive  organs,  both  male  and  female,  serves 
still  further  to  widen  the  gap. 

If,  however,  the  differences  which  separate  them  from  the 
other  mosses  are  striking,  the  points  of  resemblance  are  no  less 
so,  and  a  work  which  treats  of  the  mosses  in  general  and  omits 
the  Sphagnaceae,  can  hardly  avoid  giving  a  sense  of  incom- 
pleteness. 

The  plants  belonging  to  this  order  are  comprised  within  a 
single  genus.  They  are  usually  found  in  dense  masses  or  cushions 
in  bogs  or  on  wet  moorlands,  where  they  often  form  the  prevailing 
and  the  distinctive  feature  of  the  vegetation ;  more  rarely  on  the 
brink  of  mountain  streams  or  in  the  clefts  of  rocks. 

The  stem  is  usually  erect  and  thread-like,  the  erect  position 
being  only  maintained  by  the  crowded  condition  of  the  plants. 
It  is  composed  of  two  forms  of  tissue,  a  central  cylinder  or  axis, 
usually  coloured,  and  having  the  outer  layers  of  its  cells  often 
more  or  less  tough  and  hard  ;  this  is  surrounded  by  a  cuticular 
sheath  of  from  one  to  four  layers  of  larger  hyaline  cells  with  thin 
walls  ;  these,  however,  are  not  always  easily  distinguishable  from 
the  outer  layers  of  the  central  axis.  The  cuticular  sheath  of  the 
branches  usually  has  in  addition  an  outer  series  of  flask-shaped 
B 
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cells,  the  retort  cells,  slightly  narrowed  above  into  a  neck,  whicli 
is  frequently  more  or  less  recurved  from  the  branch  ;  this  is 
markedly  the  case  in  S.  tenellum. 

The  stem  leaves  are  thin  and  fragile,  differing  in  form  and 
structure  from  those  of  the  branches.  The  branches  are  in 
fascicles  of  from  3  to  12,  generally  of  two  forms,  some  being^ 
pendent  and  more  or  less  appressed  to  the  stem,  usually  longer 
and  more  flagelliform  than  the  others,  which  are  divergent,  more 
spreading  or  even  ascending,  and  for  the  most  part  stouter,  with 
shorter  and  broader  leaves.  The  branches  at  the  apex  of  the 
stem  are  as  a  rule  more  densely  crowded  and  shorter,  forming  a 
more  or  less  compact  head,  the  capitulum. 

The  areolation  of  the  branch  leaves  is  very  remarkable.  It 
consists  of  a  single  layer  of  cells  of  two  forms,  alternating  with 
one  another ;  the  true  cells  being  very  narrow,  more  or  less 
chlorophyllose,  and  almost  hidden  between  the  larger  ones,  the 
utricles  or  hyaline  cells,  which  are  usually  sinuosely  elliptical  or 
rhomboid,  and  with  rare  exceptions  contain  spiral  fibres  or  more 
accurately  spiral  thickenings  of  the  cell  walls ;  the  walls  are  also 
perforated  by  rounded  pores.  The  stem  leaves  differ  in  their 
tissue,  being  entirely  composed  of  hyaline  cells,  possessing  much 
fewer  fibres  and  pores,  which  may  indeed  be  altogether  absent. 

The  antheridia  are  remarkably  like  those  of  the  foliose 
Hepaticae,  and  are  hardly  approached  in  structure  among  the 
mosses,  except  perhaps  in ,  Buxbaumia.  They  are  stalked, 
globular,  and  lie  singly  in  the  axils  of  the  bracts,  usually  at  the 
apex  of  specialised  branches  of  the  capitulum.  The  paraphyses 
are  very  finely  capillary,  and  are  branched. 

The  female  flower  is  formed  as  a  bud  on  the  stem  in  the  axil 
of  one  of  the  upper  fascicles.  After  fertilisation  the  perichaetial 
bracts  elongate,  so  as  to  give  the  whole  the  appearance  of  a  short 
lateral  branch,  while  the  basal  part  of  the  sporogonium,  which 
may  be  termed  the  vaginula,  elongates  rapidly  into  a  "  pseudo- 
podium  '*  upon  which  the  ripening  sporangium  is  elevated  above 
the  perichaetial  bracts.  The  mature  capsule  is  almost  uniform  in 
all  species  of  Sphagnum,  of  a  chestnut  brown,  globose  or  elliptical, 
with  a  flattish  or  convex  lid  which  separates  suddenly  at  maturity 
by  contraction  of  the  walls  of  the  capsule.  The  cal)rptra  is  very 
delicate,  and  is  irregularly  torn  in  separating  from  the  vaginula  by 
the  growth  of  the  sporogonium. 

In  colour  the  various  species  of  Sphagnum  vary  from  white 
through  all  shades  of  pink  and  reddish  brown  to  a  rich  deep  red, 
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and  through  every  tint  of  green  and  greenish  yellow  to  a  bright 
grass  green.  In  shady  situations  green  is  the  prevailing  tint ;  in 
the  open  the  red  tints  frequently  preponderate,  owing  to  the 
formation  of  tannin.  Within  certain  limits  the  colour  may  be 
looked  upon  as  a  character  of  importance  in  distinguishing  species, 
and  it  is  a  curious  fact  that  in  forms  of  S.  acutifolium  growing 
b  shady  places,  while  the  rest  of  the  plant  is  entirely  green,  the 
male  amentula  invariably  show  traces  of  red.  When  dry  the 
plant  loses  much  of  its  green  hue,  presumably  on  account  of  the 
much  greater  shrinking  of  the  contents  of  the  chlorophyllose  cells 
in  proportion  to  that  of  the  empty  colourless  hyaline  ones. 

The  length  to  which  the  stem  of  a  Sphagnum  plant  may  grow 
is  practically  indefinite.  When  growing  loosely  in  ditches  or 
deep  pools  the  stems  are  sometimes  gathered  several  feet  long ; 
Wilson  mentions  a  specimen  seven  feet  in  length  from  near 
Edinburgh.  As  a  rule,  however,  and  especially  when  growing 
on  drier  ground,  where  growth  is  slower  and  exposure  to  the  aii 
renders  decay  more  rapid,  the  lower  part  of  the  stem  becomes 
fragile  and  decomposed  as  rapidly  as  the  apical  part  elongates, 
and  from  the  more  compact  forms  it  is  often  difficult  to  obtain 
unbroken  specimens  of  more  than  a  few  inches  in  height,  although 
below  this  there  may  be  a  considerable  depth  of  substance 
composed  entirely  of  remains  of  the  Sphagnum  plant.  The 
lengths  given  in  the  descriptions  of  the  different  species  must, 
therefore,  be  looked  upon  only  as  affording  a  rough  means  of 
comparison  between  species,  not  as  an  indication  of  the  maximum 
height  they  may  attain. 

The  structure  of  the  cell  tissue,  as  well  as  the  general 
arrangement  of  the  parts  of  the  Sphagnum  plant,  renders  it 
particularly  adapted  to  the  absorption  and  conduction  of  water. 
Thus,  if  a  plant  or  a  tuft  of  Sphagnum  is  placed  in  water,  the  latter 
is  very  rapidly  soaked  up  and  distributed  over  the  whole  plant, 
from  the  surface  of  which  it  can  easily  pass  by  evaporation  and 
transpiration.  In  this  way  extensive  tracts  of  watery  countr}-  have 
been  "  drained  **  of  their  moisture,  while  at  the  same  time  the 
surface  has  been  raised  by  the  constantly  accumulating  debris  of 
decayed  tissue  at  the  base  of  the  plants,  thus  becoming  accessible 
to  and  habitable  by  mankind.  The  mass  of  vegetable  detritus  so 
formed,  when  compressed  by  the  weight  of  growth  above  it,  is 
often  changed  into  peat ;  hence  the  name  of  Peat-Moss  by  which 
the  family  of  Sphagnaceae  is  commonly  known. 

The  position  and  form  of  the  chlorophyllose  cells  of  the 
branch  leaves  is  of  considerable  importance  in  the  determination  of 
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species.  This  is  best  ascertained  by  cutting  thin  transverse 
sections ;  but  their  position,  whether  dorsal  or  ventral,  may  often 
be  ascertained  more  simply  by  careful  focussing  of  the  leaves,  both 
back  and  front,  with  a  high  power.  When  the  chlorophyllose  cell 
emerges  on  either  side  of  the  leaf,  it  will  appear,  viewed  from  that 
side,  to  lie  between  the  two  adjacent  hyaline  cells,  the  spiral  fibres 
of  which  will  thus  be  seen  to  spring  from  two  separate  lineSy  the 
sides  of  the  chlorophyllose  cell,  between  which  the  coloured 
contents  of  the  latter  are  visible  (cf.  Tab.  VI.  F.).  When,  on  the 
other  hand,  the  chlorophyllose  cell  is  enclosed  on  either  face  of  the 
leaf  by  the  hyaline  cells,  the  latter,  when  viewed  from  that  side,, 
will  appear  to  meet  in  a  thin  line  above  the  chlorophyllose  cell,  in 
such  a  manner  that  their  spiral  fibres  appear  to  spring  from  this 
single  median  line,  on  each  side  of  which  may  be  seen  (on 
focussing  slightly  down)  the  coloured  contents  of  the  subjacent 
chlorophyllose  cell  (cf.  Tab.  VI.  E.). 

Since  the  publication  of  the  ist  edition  of  this  work,  an 
important  contribution  to  the  study  of  our  Sphagna  has  appeared 
in  the  Journal  of  Botany,  in  a  series  of  papers  by  Mr.  E.  Ch. 
Horrell — **The  European  Sphagnaceae  (after  Wamstorf)  " — giving 
the  latest  views  of  Dr.  Wamstorf  on  the  group.  The  number  of 
British  species  under  that  arrangement  is  raised  to  40,  the  division 
into  species  being  based  very  greatly  upon  the  arrangement  of  the 
pores  in  the  branch  leaves  and  the  form  and  position  of  the 
chlorophyllose  cells.  After  careful  consideration,  I  have  decided 
not  to  adopt  that  system  ;  the  subject  does  not  admit  of  adequate 
discussion  here,  but  I  may  say  that  I  have  been  principally  guided 
to  that  conclusion  by  the  fact  that  in  my  own  experience,  and  in 
that  of  several  correspondents,  the  species  as  defined  by  Wamstorf 
do  not  seem,  in  several  of  the  sections  at  least,  to  correspond  in 
practice  with  a  natural  grouping  of  the  plants  themselves.  In  the 
Acutifolia  Section  the  classification  does,  however,  appear  to  me  to 
present  points  of  considerable  improvement  on  the  older  systems^ 
although  I  cannot  look  upon  Wamstorf's  species  as  properly 
holding  that  rank  ;  and  I  have  adopted  his  grouping  of  these  forms 
in  the  place  of  the  varieties  of  the  previous  edition,  but  treating  his 
species  as  varieties  of  S.  acutifolium. 


1.    SPHAGNUM.    Dill. 

The  only  genus. 

Deriv.    a-ifMyvos  (sphagnos), — An  old  Greek  name  for  some 
plant  now  indeterminate,  applied  to  this  genus  by  Dillenius). 
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/  Branch  Is.  broad,  cucallate,  scaly  at  back  of  apex   2 

(Branch  Is.  not  scaly  at  apex,  rarely  cucullate  5 

f  Plant  green  or  purple  ;  cells  with  smooth  walls  3 

^Si^  \ Plant  ochraceous ;  cell-walls  papillose  4 

rChlor.  cells  in  section  somewhat  triangular,  free  on  ventral  surface  /.  cymbi folium 
^\Chlor.  cells  very  small,  elliptical,  median,  completely  enclosed    /*.  medium 

{Papillse  very  small,  conical ;  chlorophyll  cells  in  section  oval  or  trapezioid 
/♦.  papillosum 
Papilke  long,  linear  ;  chlorophyll  cells  in  section  broadly  triangular  ..  2.  Austini 

/Steal  Is.  widest  at  the  broad,  strongly  fringed  apex 6 

^\Stem  Is.  wider  at  base  or  at  middle  than  at  apex    7 

^/Stem  Is.  fringed  at  end  and  sides  of  the  rounded  summit    g.  fimbriatum 

\Stem  Is,  fringed  only  across  the  truncated  apex    lo.  Lindbergii 

Hyaline  cells  of  branch  Is.  short,  2  or  3  times  as  long  as  wide ;  retort  cells  of 

7-  branches  very  large  ;  stem  Is.  racher  broadly  bordered 4,  tenellum 

Hjraline  cells  many  times  as  long  as  wide  ;  retort  cells  smaller  (large  in  molle)  ...8 

Stem  Is.  with  narrow  border,  not  or  scarcely  wider  below 9 

Stem  Is.  with  broad  border,  widened  towards  base  of  leaf  13 

/Stem  Is.  lingulate,  very  obtuse,  fringed  at  summit    10 

^\Stem  Is.  oval  or  lanceolate,  more  or  less  pointed  Ii 

/Stem-cnticle  of  3  or  4  layers  ;  branch  Is.  recurved  at  apex  only 6.  teres 

\Stem-cuticle  of  2  layers;  branch  Is.  recurved  from  middle  6*.  squarrosum 

fSiem  Is.  faintly  bordered,  fibrose,  coarsely  toothed  at  apex  7.  molle 

\Stem  Is.  strongly  bordered,  finely  toothed  or  erose  at  apex 12 

rstem-cuticle  in  one  layer  only  .^.  subsecundum 

\Stem-cuiicle  in  2  or  3  layers .5*.  laricinum 

( Stem  Is.  very  short,  rounded,  fringed  at  apex  ;  branch  Is.  oblong,  very  obtuse 

J.  rigidum 
Stem  Is.  longer;  branch  Is.  tapering  to  narrow  {Mints  14 

1  Chlorophyll  cells  free  on  dorsal  surface ;  ix)res  small  ;  branch  Is.  flattened  and 
undulated  when  dry    15 
Chlorophyll  cells  free  on  ventral  surface ;  pores  large  17 

(Pendent  branches  concealing  stem;  stem-cuticle  indistinct 16 

5\  Pendent  branches  none  or  few  ;  stem -cuticle  distinct 12,  mspidatum 

Stem  Is.  small,  apex  pointed,  slightly  toothed    //.  intermedium 

Stem  Is.  large,  apex  slightly  rounded,  sub-fimlnriate  ;  robust //*.  riparium 

Plant  reddish  ;  stem  Is.  pointed  or  rounded,  usually  toothed 8,  acutifolium 

Plant  pale;  stem  Is.  truncate,  fringed   <?•.   Girgensohnii 

A.—Cymbifolia. 

Plants  robust,  Cuticular  cells  of  stem  and  branches  fibrose 
and  porose.  Stem  leaves  not  bordered  with  narrow  cells.  Branch 
leaves*  broadly  cytnbiform,  concave,  cucullate  and  scabrous  at 
back  of  apex.     Dioicous. 

1.  Sphagnum  cymbifolium  Ehrh.  (Tab.  VI.  A.). 

Robust.  Height  6-8  inches.  Pale  greenish  white,  frequently 
with  a  tinge  of  purple.  Cuticular  cells  of  stem  in  3-5  layers, 
fibrose  and  porose.  Stem  leaves  broadly  lingulate-spathulate ; 
sometimes   with  a  few  fibres  and  pores,  but  usually  without ; 

*  In  the  descriptions  of  Sphagnum,  the  term  **  branch  leaves  "  refers  to  those 
^  divergent  branches. 
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broadly  rounded  at  summit,  the  margin  of  the  upper  part,  and 
sometimes  of  the  whole  leaf,  fimbriated  from  erosion  of  the 
marginal  cells.  Divergent  branches  tumid,  the  leaves  broadly- 
ovate,  somewhat  narrowed  to  the  cucullate  apex ;  finely  serrulate 
above,  margined  only  with  a  single  row  of  very  narrow  cells,  often 
rendered  absent  by  erosion.  Hyaline  cells  rather  large,  with 
large  pores ;  the  walls  smooth.  Chlorophyllose  cells  in  section 
narrowly  oval -triangular^  on  the  ventral  face  of  the  leaf,  hardly 
reaching  the  dorsal  face,  but  somewhat  variable  in  both  form  and 
position. 

Var.  ^.  squarrosulum  Nees  &  Hornsch.  Deeper  green. 
Branch  leaves  more  pointed,  patulous ;  those  of  the  comal 
branches  squarrose. 

Var.  7.  congestum  Schp.  Short ;  densely  tufted;  variously 
tinted.  Upper  cells  of  stem  leaves  oittn  fibrose.  Branches  short, 
thick,  obtuse ;  the  leaves  closely  imbricated. 

Hab.  Bogs  and  sides  of  streams  and  pools,  common.  The  var.  fi  in  woods 
and  by  the  borders  of  pools.     The  var.  7  on  drier  moors. 

Sphagnum  cymbifolium  in  its  typical  form  is  not  likely  to  be  confused  with  any 
other  species  but  S.  papillosum^  S.  Austinit  and  8.  medium^  from  which  it  can  hardly^ 
be  certainly  distinguished  without  microscopic  examination.  It  has,  however,  less 
often  the  yellowish-brown  tinge  of  S.  papillosum^  which  is  also  a  more  rigid  plant. 

S.  Austini  frequently  forms  dense,  swollen  cushions  or  tussocks,  and  is  less- 
frequently  found  in  lowland  districts ;  .S^.  medium  has  usually,  with  us  at  least,  a 
tinge  of  red  ;  but  microscopic  examination  is  needed  for  certain  determination.  The 
following  species  as  described  by  Warnstorf  have  been  recorded  from  Britain. 

S.  turfaceum  Warnst.  has  the  chlorophyllose  cells  broadly  triangular,  or  trapezioid, 
and  the  branch  leaves  more  or  less  squarrose  as  in  var.  jS. 

S.  degenerans  Warnst.  is  an  aquatic  and  perhaps  abnormal  form,  with  few 
branches,  wide  chlorophyllose  cells,  and  stem  cortex  scarcely  fibiose. 

6*.  cefUtale  Jens,  is  a  robust  large-leaved  plant,  closely  resembling  S.  cymbifolium 
in  outward  characters,  but  with  the  chlorophyllose  cells  extremely  narrow,  very 
variable  in  position,  sometimes  free  on  both  surfaces  of  the  leaf,  but  occasionally 
enclosed  almost  as  in  6*.  medium. 

The  robust  habit  with  large  tumid  branches  will  distinguish  it  almost  at  first 
sight  from  most  of  the  other  species.  The  vars.  might  be  taken,  the  one  for  a  form  of 
S.  squarrosum,  the  other  for  S.  rigidum  \9Xj»compactum  ;  but  a  little  attention  to  the 
form  of  the  leaves  will  soon  dispel  all  doubt. 

It  may  be  noted  here,  with  reference  to  the  fibrose  cells  of  the  stem  leaves  in  the 
var.  congestum^  that  this  character  usually  prevails  in  the  more  compact  forms  of  the 
various  species.  As  the  function  of  the  fibres  is  supposed  to  be  to  maintain  the  form 
of  the  cell  by  the  additional  support  they  give  to  the  cell  wall,  their  presence  in 
greater  numbers  would  naturally  be  looked  for  in  those  forms  whose  dense  growth 
submits  the  cells  to  greater  pressure. 

•  Sphagnum  medium  Limpr.  (Tab.  LXI.  A.). 

Closely  resembling  S.  cymbifolium,  but  in  the  British  forms 
at  least  more  frequently  tinged  with  red.     Chlorophyllose  cells 
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small,  elliptical  in  section,  central  and  completely  enclosed  on 
both  faces  of  the  leaf  by  the  hyaline  cells. 

Hab.  Moors,  chiefly  in  moantainous  regions.  First  detected  by  Braithwaite 
near  Locb  Lomond  in  1896,  and  recently  recorded  from  several  British  stations. 

5.  medium  may  generally  be  recognised  in  the  field  by  its  reddish  tinge,  and  in 
leaf-section  it  is  very  distinct,  although  according  to  Russow  it  occasionally  differs 
fcry  little,  even  in  this  character,  from  iT.  cymbifolium. 

•  Sphagnum  papillosum  Lindb.   (S,  cymbifolium  var.  papil- 
losum Schp.  Syn.)  (Tab.  VI.  B.). 

Differs  from  S,  cymbifolium  in  the  plant  being  usually  of  an 
ochraceous  tinge,  without  trace  of  purple ;  in  the  more  rigid  and 
more  obtuse  branches,  and  especially  in  the  walls  of  the  hyaline 
cells  of  the  branch  leaves,  where  they  adjoin  the  chlorophyllose^ 
being  almost  always  more  or  less  covered  with  small  conical 
papillae.  The  chlorophyllose  cells  are  usually  more  central,  less 
distinctly  nearer  the  ventral  surface  of  the  leaf.  The  upper  part 
of  the  branch  leaves  is  also  less  frequently  narrowed,  giving  the 
whole  a  broader  and  rounder  outline,  and  the  margin  is  somewhat 
more  distinctly  serrulate. 

Var,  ^.  confertum  Lindb.  More  compact,  with  shorter  and 
denser  branches.     Branch  leaves  rounded,  obtuse,  very  concave. 

Var.  7.  stenophyllum  Lindb.  Branch  leaves  narrower,  ovate- 
oblong,  less  concave  and  almost  entire  above. 

Hab.     Peat  bogs  and  ditches.     Common.    The  var.  fi  in  drier  places. 

I  have  no  hesitation  in  sinking  S.  papillosum  to  a  sub-species  of  S.  cymbifolium^ 
with  Cardot  and  other  authors.  The  papillae  on  the  cell  walls  are  often  reduced  to  a 
minute  size,  and  moreover  are  entirely  absent  in  plants  which  otherwise  exactly 
resemble  typical  S.  papillosum  (vars.  subltzve  Warnst.  and  Lrve  Warnst.).  If  we 
consider  the  latter  form  as  belonging  to  S.  cymbijoliwn^  we  must  admit  that  the 
points  of  distinction  derived  from  characters  other  than  the  papilke  are  valueless,  and 
ibe  distinction  must  rest  on  the  papillae  alone.  And  since  there  arc  forms  (var. 
subUtve  Warnst.)  in  which  the  papillse  ate  extremely  minute  and  are  even  found  only 
io  the  basal  cells  of  the  leaves,  while  wanting  in  the  middle  and  upper  part  of  the  leaf, 
it  seems  clear  that  this  character  alone  cannot  be  held  to  give  lull  specific  rank.  I 
have  specimens  of  l)oth  the  above  vars.  from  N.  America,  which  have  the  distinctive 
frdes  of  S.  papillosum^  but  with  the  papillas  almost  absent  in  the  one  and  entirely 
iranting  in  the  other.  In  the  latter  case  it  becomes,  of  course,  a  question  to  which  of 
the  two  plants  it  should  be  referred.  The  fact  that  minute  papillze  have  also  been 
recently  found  in  some  forms  of  .V.  squarrosum  and  other  species,  and  that  .S".  medium 
Limpr.  has  the  walls  sometimes  smooth  and  sometimes  papillose,  considerably 
minimises  the  value  of  these  structures  as  specific  characters. 

I  do  not  find  the  outer  layers  of  the  cuticular  cells  of  the  stem  free  from  fibres, 
as  Braithwaite  describes  them,  though  usually  not  so  strongly  fibrose  as  in  S.  cymbi- 
foliwn.     The  inner  ones  are  strongly  fibrose. 

The  chlorophyllose  cells  are  usually  more  or  less  emergent  on  the  ventral  surface, 
but  sometimes  enclosed  on  both  hxx.^ 
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2.  Sphagnum  Austini  Sull.    (Tab.  VI.  C). 

Habit  and  colour  ol  S.  papillosum,  but  less  rigid.  Walls  of 
the  hyaline  cells,  adjoining  the  chlorophyllose,  thickly  studded 
with  linear  papillae,  much  longer  than  those  of  the  former  plant. 
Chlorophyllose,  cells  on  the  ventral  surface,  more  entirely  covered 
by  the  hyaline  on  the  dorsal  face,  broadly  triangular  in  section. 

Var.  /?.  imbricatum  Lindb.  In  dense  tufts  of  a  darker  brown ; 
branches  crowded,  with  closely  imbricated  leaves. 

Hab.  Wet  heaths  and  bogs,  especially  near  the  coast;  rare.  The  var.  ^  in 
almost  the  same  localities  as  the  type. 

There  seems  somewhat  more  reason  for  according  this  plant  the  full  specific  rank, 
partly  on  account  of  the  greater  distinctness  of  the  papillae,  which  however  tend  to 
be  greatly  reduced  in  some  forms,  and  partly  because  of  the  difference  in  the  chloro- 
phyllose cells,  which  are  wider,  and  more  distinctly  free  on  the  ventral  surface  than  in 
S.  papillosum.  The  division  of  the  Sphagna  into  species  must  of  necessity  be  based 
on  more  or  less  arbitrary  grounds.  It  appears  most  satisfactory  to  consider  it  a 
principle  in  their  classification,  that  when  two  types,  in  themselves  not  very  strongly 
distinct,  are  also  united  by  a  fairly  well  graduated  series  of  intermediate  forms, 
they  should  be  re-united  as  species  and  sub-species.  This  is  certainly  the  case  with 
S.  cymbifolium  and  S,  papillosum  ;  but  is  less  clearly  established  in  the  case  of  the 
former  species  and  5".  Austini^  and  I  have  therefore  kept  them  apart. 

The  papillae  in  5.  papillosum  are  usually  not  much  higher  than  broad  ;  in  5. 
Austini  their  height  is  frequently  many  times  their  breadth,  and  they  have  the 
appearance  of  imperfectly  developed  fibres. 

B.    Truncata. 

Outer  cuticular  cells  of  stem  without  fibres ;  pores  none  or 
few.  Stem  leaves  bordered  with  narrow  cells.  Branches  straight, 
closely  set.  Branch  leaves  large,  more  or  less  oblong,  at  apex 
broadly  truncate  and  strongly  toothed ;  the  margin  usually  involute 
for  almost  the  whole  length.  Chlorophyllose  cells  nearer  the 
dorsal  surface  or  sub-central,  enclosed  on  l)oth  surfaces,  rarely  free 
at  back  of  leaf.     Monoicous. 

3.  Sphagnum  rigidum  Schp.   fS.  compactum  var.  rigidum 

Nees)  (Tab.  VI.  D). 

Densely  tufted,  rigid ;  the  divergent  branches  of  equal  length, 
short,  stiff,  obtuse,  closely-set.  Plants  of  a  greyish  green  or 
brownish  colour.  Height  4-9  inches.  Stems  dark  brown.  Stem 
leaves  very  small,  inserted  obliquely,  triangular-Ungulate, 
rounded  at  the  apex  and  eroded,  bordered  with  several  rows  of 
narrow  cells  occupying  a  considerable  proportion  of  the  width  of 
the  leaf.  Leaves  of  divergent  branches  ovate-oblong,  slightly 
cucullate  in  the  natural  state,  but  truncate  at  apex  when  pressed 
flat  and  examined  under  the  microscope,  with  5-7  teeth.     Hyaline 
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cells  wide  but  rather  short,  with  unequal  but  somewhat  large  pores. 
Chlorophyllose  cells  sub-central,  nearer  the  dorsal  surface,  narrow 
elliptical  in  section,  enclosed  at  back  and  front  by  the  hyaline. 
Antheridia  on  the  pendent  branches,  not  on  specially  differen- 
tiated ones. 

Var.  p.  compactum  Schp.  {S.  compactum  De  Cand.).  Short, 
very  compact,  with  short,  thick  branches  ;  usually  tinged  with 
brown  or  red  ;  the  branch  leaves  somewhat  shorter  and  rounded  at 
apex. 

Var.  y.  squarrosum  Russ.  Looser.  Branches  usually  more 
distant ;  branch  leaves  more  or  less  squarrose, 

Hab.  Heaths  and  moorlands.  Rare.  The  var.  iS  in  drier  spots,  and  much 
more  frequent  than  the  type. 

S.  rigidum  is  hardly  likely  to  be  taken  for  any  other  species  except  the  vars. 
cvn^Uum  of  S.  cymbifolium  and  confertum  of  S,  papillosum.  From  these  it  will  at 
once  be  distinguished  upon  examination  of  the  stem  leaves,  which  in  those  species  are 
lai^er,  and  want  the  border  of  narrow  cells.  The  cucullate  apex  of  the  branch  leaves 
is  also  very  distinct  from  that  in  the  present  plant,  when  viewed  under  the  microscoj^e. 

A  curious  feature  of  this  species  is  that  the  perichaelial  leaves  are,  in  their 
areolation,  much  more  like  those  of  the  branches  than  the  stem  leaves,  whereas  in 
almost  all  the  other  species  they  resemble  the  stem  leaves  in  this  structure. 

C.      SUBSECUNDA. 

Cuticular  cells  of  stem  without  fibres  or  (except  rarely)  pores. 
Stem  leaves  bordered  with  narrow  cells.  Branch  leaves  usually 
subsecund,  more  or  less  oval,  at  apex  rounded  or  widely  truncate, 
and  toothed.  Hyaline  cells  with  small  pores.  Branches  often 
curved. 

4.  Sphagnum  tenellum  Ehrh.   (S.  molluscum  Bruch,  Schp. 
Syn.)  (Tab.  VI.  F.). 

Plants  rather  densely  tufted,  2-6  inches  high,  very  slender 
and  fragile,  greenish  yellow.  Stem  pale,  cuticular  cells  in  two 
layers.  Stem  leaves  rather  large  for  the  size  of  the  plant,  oval- 
oblong  ;  rounded  above  with  the  margin  incurved,  and  with  a  few 
small  teeth  at  the  apex ;  upper  median  cells  fibrose  with  a  few 
small  pores,  the  basal  ones  much  narrower,  and  passing  insensibly 
into  the  very  broad  border  of  narrow  marginal  ones,  which, 
however,  becomes  narrower  as  it  reaches  higher  up  the  leaf,  until 
at  the  apex  it  consists  only  of  two  or  three  rows  of  narrow  linear 
cells.  Branches  short,  the  retort  cells  much  recurved  at  apex ; 
leaves  small,  somewhat  loosely  set,  often  subsecund,  broad  and 
short,  widely  ovate  and  ovate-oblong,  obtusely  pointed,  concave, 
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margin  incurved  above,  apex  3-5  toothed ;  bordered  with  a 
somewhat  broad  margin  of  linear  cells,  in  3-4  rows.  Hyaline  cells 
small,  but  broad,  with  numerous  rather  small  pores  on  the  ventral 
surface.  Chlorophyllose  cells  triangular  in  section,  on  the  dorsal 
face  of  the  leaf.     Capsule  thin-walled. 

Hab.     Bogs.     Frequent. 

Sphagnum  tenellum  is  the  smallest  and  most  delicate  of  our  species,  and  is 
hardly  likely  10  be  confounded  with  any  other,  the  broadly  oval,  short-pointed  leaves 
serving  to  distinguish  it  from  slender  forms  of  the  Acutifolia  group  ;  while  the 
strongly  recurved  apex  of  the  retort  cells,  and  the  much  shorter  and  broader  hyaline 
cells  of  the  branch  leaves  will  serve  to  separate  it  from  small  varieties  of  5". 
subsecundum  and  from  S.  molle  var.  tenerum. 

Braithwaite  records  var.  longifolium  Lindb.,  but  it  does  not  ap(>ear  to  be  a 
Strongly  marked  form. 

The  position  of  the  pores  on  the  ventral  surface  of  the  branch  leaves  instead  of 
on  the  dorsal  surface  as  usual  is,  I  think,  to  be  explained  by  the  dorsal  position  of  the 
chlorophyllose  cells.  The  object  of  the  pores  being  to  fkcilitate  the  passage  of  water 
through  the  plant,  it  is  natural  that  they  should  be  most  nunierous  at  the  chief  point 
of  junction  of  adjacent  hyaline  cells  ;  this  is  usually  on  the  dorsal  surface  of  the  leaf, 
but  in  this  species  it  is  on  the  ventral  surface,  owing  to  the  dorsal  position  of  the 
chlorophyllose  cells.  This  is  borne  out  by  the  fact  that  the  only  two  other  British 
species  in  which  the  pores  preponderate  on  the  ventral  face  are  likewise  the  only  two 
in  which  there  is  the  same  (dorsal)  position  of  the  chlorophyllose  cells,  with  the 
exception  of  .V.  Lindberjiii ;  here,  however,  the  pores  are  very  few  in  number,  and 
although  certainly  more  numerous  on  the  back  of  the  leaf,  are  to  be  found  in  the  front 
also. 

6.  Sphagnum  subsecundum  Nees.  (Tab.  VII.  A.). 

Plants  tall  and  rather  slender,  4-12  inches  high;  often  red, 
brown  or  orange,  but  not  rose-coloured.  Stems  dark  brown  in  the 
type,  pale  green  in  some  of  the  varieties.  Cuticular  cells  in  a 
single  layer.  Stem  leaves  large  or  small,  oval-deltoid  or  oblong- 
Ungulate,  at  the  summit  rounded  with  the  margin  incurved,  and 
finely  toothed  or  fringed  at  the  apex.  Cells  all  rather  narrow,  the 
marginal  ones  extremely  so,  forming  a  border  narrow  above, 
much  wider  towards  the  base  ;  upper  cells  fibrose  and  porose, 
occasionally  the  lower  ones  also.  Branches  2-4,  the  divergent 
ones  spreading  or  deflexed,  often  flagelliform.  Retort  cells 
slightly  recurved  at  apex.  Branch  leaves  more  or  less  subsecund, 
very  variable,  from  broadly  ovate  to  oblong-lanceolate,  acuminate 
or  obtusely  pointed,  3-5  toothed  at  tip,  very  concave.  Hyaline 
cells  narrow,  densely  fibrose,  with  many  small  pores,  usually 
arranged  in  a  regular  row  along  each  side  of  the  cell.  Chloro- 
phyllose cells  in  section  very  narrowly  elliptical,  reaching  both  the 
front  and  back  of  leaf. 

Var.  /?.  contortum  Schp.  fS,  contortum  Schultz).  Stem 
usually  green,  sometimes  dark   brown.      Branches  stouter  and 
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more  crowded  than  in  the  type,  more  or  less  curved  and  con- 
torted;  the  leaves  larger  and  broader,  usually  more  closely 
imbricated  and  less  secund,  so  as  to  give  the  branches  a  smooth, 
terete  appearance. 

Var.  y.  turgidum  CM.  Resembling  var.  /?,  but  branches 
swollen,  terete,  usually  contorted,  acute ;  branch  leaves  very 
broady  truncate  at  apex. 

Var.  5.  obesum  Wils.  Plants  usually  submerged,  robust, 
dark  coloured.  Branches  swollen,  obtuse,  the  leaves  more  or  less 
secund,  broadly  ovate  or  ovate-lanceolate  ;  stem  leaves  resembling 
the  branch  leaves  in  form  and  areolation. 

Var.  €.  viride  Boul.  Plants  soft,  more  or  less  bright  green, 
in  loose  tufts ;  stem  pale,  green  or  yellowish.  Branches  usually 
slender,  sometimes  lightly  arcuate ;  the  leaves  imbricated,  some- 
times squarrose  (var.  squarrosulum  Grav.).  Stem  leaves  large, 
often  fibrose  throughout,  narrowly  margined,  sometimes  distinctly 
and  strongly  auricled  at  the  base  with  fibrose,  inflated,  hyaline 
cells  (var.  auriculatum  Lindb.). 

Hab.  Wet  heaths,  pools,  and  ditches.  Not  common.  The  var.  fi  more 
common  and  more  widely  dbtiibutcd  than  the  type.  The  var.  7  in  bogs  and  pools, 
frequent.  The  var.  S  more  rare,  in  deep  pools,  lakes,  and  ditches.  The  var.  c  in 
more  shady  places,  and  sides  of  pools. 

Sphagnum  sttbsecundum  among  all  our  species  produces  the  most  widely  differing 
▼arielies,  \i  not  so  great  a  wealth  of  forms  as  S.  acutifolium.  It  compiises  plants  of 
almost  all  shades  of  colour,  and  of  almost  every  degree  of  robustness ;  some  forms 
being  as  delicate  as  S.  teneilum,  while  others  rival  the  Cymbifolia  group  in  size  of 
leaves  and  thickness  of  branches.  The  typical  form,  much  less  frequent  than  the 
var.  ccntorium,  is  best  characterised  by  its  dark  stems,  laxly  set  and  slender  branches, 
and  its  small  stem  leaves  with  few  fibres. 

The  var.  turgidum  is  in  its  extreme  forms  a  marked  plant,  differing  from 
Wilson's  var.  obesum  (with  which  it  has  been  erroneously  confounded)  by  the 
cuspidate,  terete  branches,  which  are  also  usually  much  crowded. 

I  have  followed  Cardot  in  subordinating  the  var.  auriculatum  as  only  one  of  the 
forms  of  the  var.  vifide  Boul.,  which  comprises  a  fairly  well  marked  group  of  forms  ; 
whereas  the  auriculate  base  of  the  stem  leaves  is  a  character  exceedingly  variable  and 
ill-deBned,  and  one  which  may,  moreover,  be  found  equally  in  plants  of  the 
contortum  and  other  groups. 

The  var.  simplicissimum  Milde  mentioned  by  Braithwaite  as  having  been  found< 
in  Monmouth,  and  several  similar  plants  from  other  localities,  with  simple  stems, 
nnbranched  or  nearly  so,  and  with  the  stem  leaves  having  the  areolation  usual  in 
branch  leaves,  should  be  regarded  as  a  form,  or  accidental  state  rather  than  a  variety. 
The  same  state  may  not  unfrequently  be  found  mixed  with  the  normal  forms  in  other 
{(pedes  as  in  S.  teneiium,  S.  rigidumy  and  S,  molle. 

From  its  polymorphous  nature  S,  subsecundum  is  liable  to  be  confounded  at  first 
sight  with  several  other  species ;  the  form  and  areolation  of  the  branch  leaves  will, 
however,  usually  serve  to  distinguish  it  from  all  but  S.  laricinum^  while  from  that 
and  from  all  other  British  species  it  is  clearly  marked  off  by  a  single  layer  of  cuticular 
cells,  when  the  stem  is  viewed  in  section. 

S,  subsecundum  is  split  up  by  Warnstorf  into  eight  (European)  species,  seven  of 
which   are  found   in   Britain.     They   are   characterised   according   to   the  differing. 
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number  and  arrangement  of  the  pores  on  the  back  and  front  of  the  leaf,  a  system 
which  appears  to  me  highly  artificial,   and    certainly   corresponds  to   no  natural 

frouping  of  forms  by  outward  characters.  S.  crassicladum  Warnst.  would  seem  at 
rst  sight  a  well-marked  and  natural  variety,  comprising  as  it  does  a  number  of 
extremely  robust  handsome  forms  with  large,  terete  branches,  reaching  at  times  as 
much  as  an  inch -and -a-quarter  in  length  ;  but  as  it  is  made  to  include  also  forms 
totally  different  in  appearance  and  falling  naturally  under  others  of  the  varieties,  it 
<:annot  well  be  maintained  here. 

*  Sphagnum  laricinum  Spruce  (Tab.  VII.  B.). 

Differs  from  S.  suhsecundum  only  in  the  following  points: 
Cuticular  cells  of  stem  in  two,  sometimes  three  layers ;  cells  of 
branch  leaves  usually  with  fewer  pores,  and,  according  to 
Braithwaite,  the  inner  perichdetial  bracts  obtuse  and  emarginate, 
instead  of  pointed  as  in  that  species.  With  regard  to  the  minor 
characters  sometimes  given,  such  as  the  relative  size  of  the  stem 
leaves,  and  of  the  hyaline  cells  in  the  branch  leaves,  in  the  two 
plants,  the  statements  of  different  authors  are  so  directly  at 
variance  that  it  is  clear  no  reliance  can  be  placed  upon  them  as 
distinguishing  features. 

Var.  /?.  platyphyllum  Lindb.  Stems  short,  the  leaves  dis- 
tinctly  auricled.  Branches  short,  rather  obtuse,  with  imbricated 
leaves  which  are  rounded  ovate,  pointed,  very  broad  and  concave. 

Var.  7.  cyclophyllum  Lindb.  (S.  cyclophyllum  Sull.  &  Lesq.) 
Stems  simple  or  nearly  so.  Stem  leaves  very  large,  orbicular, 
cucullate. 

Hab.  Deep  bogs.  It  appears  to  be  a  much  rarer  plant  than  S,  subsecundum^ 
for  which,  however,  it  may  frequently  have  been  mistaken.  The  var.  /3-  in  peaty 
places,  among  short  grass.  Near  Aber  ;  Scotland.  The  var.  7  very  rare ;  Loch 
Katrine. 

The  character  drawn  from  the  perichsetial  bracts  may  be  of  importance,  should  it 
prove  to  be  constant.  As  to  the  other  points,  there  is  a  great  discrepancy  between 
authors  as  to  the  number  of  pores  in  the  hyaline  cells  ;  thus  Hobkirk  \SynopstSy  Ed. 
2y  /.  40)  says,  **  Cells  with  annular  fibres  and  many  pores  "  ;  Russow  and  VVarnstorf, 
'*  Pores  on  back  of  leaf  isolated  or  numerous  *' ;  while  in  specimens  of  Gravet's  which 
I  have  examined  the  poies  at  the  back  of  the  leaf  are  as  numerous  and  regular  as,  if 
smaller  and  less  conspicuous  than  in  5.  subsecundum.  In  this  latter  species,  too,  it  is 
not  unfrequently  the  case  that  the  pores  are  less  regular  and  less  numerous  than  in  the 
type.  The  colour  in  the  type  is  generally  yellowish,  and  the  branches  slender  ;  some 
forms  of  S.  subsecundum^  however,  are  so  closely  identical  that  they  can  only  be 
separated  by  the  stem  section,  hence  these  characters  are  quite  unreliable.  There 
remains  the  character  derived  from  the  cuticular  layers  of  the  stem.  In  the  species  in 
which  these  cells  occupy  "  from  2  to  3  layers  *'  it  is  questionable  whether  if  certain 
plants  had  them  constantly  in  2,  and  others  constantly  in  3  layers,  this  would, 
in  the  absence  of  other  striking  characters,  be  held  sufficient  to  separate  them  as 
species.  In  point  of  fact,  although  in  S.  squarrosum  these  cells  are  in  2  layers, 
while  in  5.  teres  they  are  usually  in  3  or  4,  their  separation  as  distinct  species  is 
not  felt  by  authors  (Braithwaite,  Lindl)erg,  &c.)  to  be  thereby  rendered  necessary. 
And  if  so  we  may  venture  to  ask  where  the  radical  difference  lies  when  it  is  a  question 
of  I  as  against  2  (or  sometimes  3)  layers  of  cells.     There  seems  too  the  less  reason  for 
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insisdng  on  this  distinction,  since  Cardot  affirms  (les  Sphaignes  (T Europe^  i886yp,  SS) 
that  he  has  several  times  examined  specimens  of  S.  laricinum  in  which  the  second 
stratum  of  cells  has  been  incompletely  developed. 

I  have  therefore  followed  the  latter  author  in  considering  S.  laricinum  as  a  sub- 
species of  S.  subsecundum.  This  view  is  distinctly  supporteid,  moreover,  by  the  fact 
tiiat    the    variations    of  S.    laricinum    are    almost    exactly    parallel    to    those   of 

5,  subsecundum^ — the  var.  teretiusculum  Lindb.  agreeing  exactly  with  the  var. 
amtortufn  of  that  species,  the  var.  platyphyllum  Lindb.  with  S.  subsecundum  var. 
viride  Boul.  (or  var.  auriculatum  Lmdb.)  The  var.  cyclophyllum  Lindb.,  by  some 
authors,  and  subsequently  by  Lindberg  himself  considered  a  species,  is  said  also  by 
Braithwaite  to  correspond  with  the  var.  obesum  Wils.  of  the  former.  There  seems  to 
be  considerable  difference  of  opinion  about  this  variety,  which,  according  to 
Lesqaereux  and  James  (Mosses  of  North  America,  p.  23)  is  allied  to  S,  subsecutuium 
rather  than  to  5.  laricinum^  as  it  is  described  with  '*  cortical  cells  in  a  single  layer." 
It  has  very  large  roundish  stem  leaves,  concave  and  cucuUate,  and  the  stems  are 
frequently  simple,  or  with  very  few,  short,  obtuse  branches. 

D.   ACUTIFOLIA. 

Variable  in  size,  branches  usually  slender.  Cuticular  cells  of 
stem  not  fibrose,  often  porose.  Stem  leaves  bordered.  Branch 
leaves  ovate-lanceolate  or  lanceolate  (rarely  shortly  ovate  and 
obtuse),  acute  or  narrowly  acuminate,  narrowly  truncate  and 
toothed  at  apex.     Chlorophyllose  cells  nearer  the  ventral  surface. 

6.  Sphagnum  teres  Angstr.     (S.  squarrosum  var.  teres  Schp., 

Braithw.  Sphagnaceae.)     (Tab.  VII.  C). 

Slender ;  yellowish  green  or  brownish ;  4-8  inches  high. 
Stem  brownish  red ;  cuticular  cells  usually  in  3  layers,  sometimes 
4,  not  porose.  Stem  leaves  large,  soft,  broadly  oblong-Ungulate 
and  spathulate,  rounded  and  somewhat  fimbriate  at  the  top  ;  cells 
without  fibres  or  pores,  short  and  very  broad  above,  gradually 
becoming  longer  and  narrower  towards  the  base;  border  very 
faint  or  nearly  obsolete,  of  narrow  cells  (but  not  so  narrow  as  in 
most  species),  hardly  reaching  the  summit  of  the  leaf,  and  of  equal 
width  throughout.  Branches  4-5  in  a  fascicle,  the  pendent  ones 
closely  appressed  to  stem ;  divergent  branches  terete,  slender, 
leaves  imbricate,  only  very  slightly  recurved  at  apex,  broadly 
ovate,  narrowed  from  the  middle  upwards  to  a  rather  acute 
point,  3-4  toothed  at  apex.  Hyaline  cells  short  and  broad,  with 
very  large  pores.  Chlorophyllose  cells  narrow  oval-rectangular 
in  section,  usually  emerging  on  both  sides  of  the  leaf,  but  always 
more  so  on  the  dorsal  than  on  the  ventral  face.  Male  branches 
clavate,  the  apex  beyond  the  antheridia  subsequently  elongating 
and  flagelliform.    Dioicous. 

Var.  j8.  squarrosulum  Warnst.  (S,  squarrosulum  Leaq.,  S. 
squarrosum  var.  squarrosulum  Schp.  Syn.).  Green  above, 
whitish  below;  leaves  squarrose from  the  middle. 
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Var.  y.  laxum  Dixon  (S,  squarrosum  var.  laxum  Braithw.). 
Pale  whitish  green,  usually  ochraceous  at  base  with  ferruginous 
deposit,  soft,  fragile  ;  6-10  inches  high.  Stem  leaves  short,  broad, 
quadrate  or  quadrate-oval,  laxly  areolate,  often  strongly  fimbriate 
at  the  truncate  apex.  Branches  very  long,  straight,  deflexed, 
flagelliform ;  branch  leaves  divergent,  straight,  not  squarrose 
(though  here  and  there  a  branch  may  be  found  with  the  leaves 
strongly  squarrose),  ovate-lanceolate,  acute. 

Hab.  Boggy  places  and  springs  in  subalpine  districts.  Not  common.  The 
var  3  usually  in  more  shady  places.  The  var.  7  m  ditches  with  iron  deposit,  Eskdale, 
Yorkshire ;  Flitwick,  Bedfordshire. 

*  Sphagnum  squarrosmn  Pers.  (Tab.  VII.  D.). 

Larger  in  all  its  parts  than  S,  teres,  8-18  inches  high,  rival- 
ling S.  cymbifolium  in  robustness.  Cuticular  cells  of  stem  in  two 
layers.  Leaves  of  divergent  branches  strongly  squarrose  front 
the  middle  in  the  lower  two-thirds  of  the  branch,  in  the  upper 
third  imbricate  and  terete ;  their  form  as  in  S,  teres,  but  much 
larger,  the  hyaline  cells  somewhat  larger  also.  Male  branches 
clavate,  rarely  attenuated.     Monoicous  or  dioicous. 

Var.  /J.  imbricatum  Schp.  Robust.  Branch  leaves  more 
or  less  imbricated. 

Hab.     Bogs.     Frequent. 

Dr.  Brailhwaite  in  his  splendid  work  on  the  Sphagnacese  has  clearly  shown  that 
S.  teres  cannot  be  separated  as  a  species  from  S.  squarrosum.  I  have  followed 
Cardot,  however,  in  subordinating  the  latter  to  the  former,  as  a  sub-species,  instead 
of  making  S.  teres  a  variety  or  sub-species  of  S.  squarrosum^  fully  concurring  in  his 
reasons  for  so  doing.  Squarrose-leaved  forms  must  be  considered  as  diverging  from 
the  more  normal,  imbricated  forms,  and  not  vice-versd  ;  it  is  on  precisely  the  same 
principle  that  the  var.  squarrosulum  is  looked  upon  as  secondary  to  S.  cymbifolium^ 
the  contortum  forms  of  S.  stdtsecundum  to  the  type  of  that  species  and  the  var. 
xompactum  to  S.  rigidum.  The  fact  that  the  squarrosum  forms  are  more  robust  than 
those  of  S.  teres  is  of  course  no  argument  against  this  view,  as  precisely  the  same  b 
the  case  with  the  vars.  contortum  and  obesum  of  S.  sudsecundum,  with  the  var. 
Torreyanum  of  S.  cuspidalum  and  with  S.  riparium  as  compared  with  S.  inter- 
medium. 

S.  teres  var.  subsquarrosum  Wamst.  is  intermediate  between  the  type  and  var. 
squarrosulum^  only  differing  from  the  latter  in  having  some  leaves  squarrose  and  some 
not ;  the  three  are  connected  by  an  almost  unbroken  series  of  forms ;  the  same  is 
the  case  with  5.  squarrosum  and  its  var.  imbricatum,  which  are  united  by  all  possible 
shades  of  transitional  forms.  The  extreme  state  of  the  latter,  with  the  leaves  all 
imbricated  and  not  squarrose,  would  appear  to  be  very  rare. 

S.  squarrosum  can  hardly  be  confused  with  any  other  species  ;  the  vars.  squarr^ 
sulum  of  5.  cymbifolium  and  squarrosum  ofS.  rigidum  might  at  first  sight  be  sometimes 
taken  for  it,  but  the  acute  branch  leaves  of  S.  squarrosum  will,  on  closer  examination, 
make  the  distinction  manifest  at  once.  It  is  somewhat  different  with  S.  teres^  forms 
of  which  might  easily  be  taken  for  some  others  of  the  Acutifolia  section,  but  the  form 
of  the  stem  leaves,  rounded  at  the  summit  and  not  distinctly  larger  above  than  at  the 
base,  and  especially  their  very  narrow  margin,  not  widened  at  the  base,  will  always 
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rereiLl  their  identity.  The  var.  laxuni  was  at  6rst  described  by  Braithwaite  as  S. 
^wibriaium  var.  rabustum^  and  is  retained  there  by  Warnstorf ;  the  broad,  strongly 
fimbriate  stem  leaves  are  indeed  very  suggestive  of  this  species  ;  I  find,  however,  some 
of  the  stem  leaves  exactly  typical  of  S.  teres^  while  others  in  abnormal  stems  have  both 
the  iorm  and  areolation  of  branch  leaves  of  S.  squarrosuni^  but  a  little  more  obtuse  ; 
the  leaves  are  also  occasionally  .squarrose  on  the  branches,  and,  moreover,  the  margin 
of  narrow  cells,  though  slightly  broader  at  base,  never  passes  into  the  very  brood, 
dense  colamn  of  linear  cells  so  marked  in  S.  finibriatum. 

7.  Sphagnum  moUe  Sull.  (Tab.  VI.  E.). 

Usually  pale  or  yellowish  green,  in  soft  tufts.  Height  3-6 
inches.  Stems  pale  green.  Stem  leaves  large,  usually  broadly 
lingulate-spathulate  or  obovate-spathulate,  narrowed  to  the 
obtuse  aj>ex,  which  is  3-7  toothed  ;  bordered  with  a  very  few  rows 
of  linear  cells  ;  the  median  cells  variously  fibrose  and  porose  in 
the  upper  part  of  the  leaf  only,  or  almost  to  the  base.  Leaves  of 
divergent  branches  ovate-oblong  or  ovate-acuminate,  concave, 
convolute  above,  faintly  toothed  at  margin  in  the  upper  part; 
apex  more  or  less  truncate  and  5-6  toothed.  Hyaline  cells  with  a 
few  large  pores.  Chlorophyllose  cells  oval-triangular  in  section, 
ventral,  but  sometimes  reaching  the  dorsal  surface. 

Var.  j^,  tenerum  Braithw.  In  dense,  short,  whitish  tufts. 
Branches  more  closely  set,  short,  with  acuminate  leaves. 

Hab.     By  moorland  streams,  not  common.     The  var.  B  in  drier  places,  rare. 

The  British  planu  have  been  for  the  most  part  referred  to  the  var.  MuUeri  (S. 
MuUeri  Schp. ),  distinguished  by  the  stem  leaves  fibrose  and  porose  almost  to  the 
base  ;  but  this  has  been  shown  to  be  an  altogether  uncertain  character,  and 
Warnstorf,  no  doubt  rightly,  fails  to  recognise  the  variety. 

S.  tnolU  is  sometimes  very  difficult  to  distinguish  from  other  species,  and 
especially  from  5.  actitifolium^  more  particularly  the  var.  subnitens  ;  in  these  cases  it 
is  difficult  to  name  any  one  character  by  which  they  may  be  definitely  separated, 
though  the  toothed  margin  of  the  branch  leaves  in  the  present  species  may  perhaps 
aflFord  a  useful  test.  The  absence  of  red  in  our  plant  is  usually  enough  to  determine 
it,  together  with  the  soft  texture,  the  extremely  narrow  margin  of  the  stem  leaves, 
and  their  greater  size  and  width  ;  but  there  are  forms  of  S.  acutifolium  with  fibrose 
and  narrowly  margined  leaves ;  in  these  cases  the  colour  and  texture,  the  less  acute 
and  more  abruptly  truncate,  denticulate  branch  leaves  in  5.  molUy  taken  together,  will 
form  a  combination  of  characters  probably  not  to  be  found  in  any  of  the  forms  of 
that  species.  The  few  and  scattered  pores  in  the  branch  leaves  will  serve  to  separate 
5.  molle  from  S.  subsecundum.  The  var.  teiurum  may  easily  be  confounded  with  the 
compact  form  of  S.  acutifolium^  but  under  the  microscope  the  resemblance  will 
probably  disappear. 

The  stem  leaves  in  S,  molU  are  usually,  but  not  quite  always,  broader  in  the 
middle  than  at  the  base.  The  margin  is  sometimes  reduced  so  as  to  be  very 
indistinct,  but  is  at  times  very  clear,  and  occasionally  a  little  widened  out  below. 

8.    Sphagnum  acutifolium  Ehrh.  (Tab.  VII.  E.). 

Tufts  soft,  pink,  pale  green,  or  whitish,  but  always  with 
some  admixture  of  red  (in  some  cases  confined  to  the  male  branches) 
3-12    inches    high.     Stem    generally    reddish,    sometimes  green 
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cuticular  cells  with  or  usually  without  pores.  Stem  leaves  very- 
variable,  usually  small,  oval-triangular,  gradually  or  abruptly 
narrowed  to  an  obtuse  point,  with  about  5  teeth  ;  some- 
times larger.  Ungulate  or  broadly  oblong  with  a  more  or  less 
rounded  top  and  somewhat  fringed,  but  always  wider  at  the  base 
than  at  the  top.  Upper  cells  usually  without  fibres  and  pores, 
sometimes  slightly  fibrose  and  more  rarely  porose ;  frequently 
divided  into  two  or  more  compartments  by  thin  oblique  partition 
walls.  Border,  composed  of  linear  cells,  very  wide  at  the  base, 
gradually  narrowing  upwards,  but  still  remaining  of  some  width, 
and  reaching  to  apex.  Divergent  branches  soft,  slender.  Leaves 
varying  from  almost  exactly  oval  to  narrowly  ovate-lanceolate, 
truncate  and  toothed  at  apex,  where  the  margin  is  incurved. 
Hyaline  cells  large,  with  large  pores.  Chlorophyllose  cells  oval- 
triangular  in  section,  on  the  ventral  surface  of  the  leaf,  scarcely 
reaching  the  dorsal  face.  Male  branches  always  red.  Monoicous 
or  dioicous. 

a.  S,  acutifolium  Russ.  &  Wamst.  The  plant  considered  as 
the  type  of  S,  acutifolium  by  Warnstorf  is  extremely  variable  in 
size  and  habit,  when  dry  without  the  metallic  lustre  characteristic 
of  the  vars.  P  and  f.  Stem  leaves  triangular  or  triangular- 
Ungulate,  not  Ungulate  as  in  vars.  7,  5,  €,  iy.  Outer  cells  of  stem 
without  pores.  Wood  cylinder  pale  or  red,  never  brown.  Branch 
leaves  almost  always  closely  imbricate  when  dry,  neither  secund, 
squarrose,  nor  distinctly  in  five  rows. 

Var.  )8.  subnitens  Dixon  (S,  subnitens  Russ.  &  Warnst.). 
Plants  soft,  variable  in  colour,  usually  robust.  Outer  layer  of 
cells  of  stem  with  or  without  pores.  Wood  cylinder  green  to  red, 
never  brown.  Branch  leaves  usually  large,  when  dry  mostly 
imbricated,  with  a  bright  metallic  lustre.  Stem  leaves  large, 
frequently  undulate  at  margin,  triangular  (quickly  narrowed  from 
a  wider  base),  often  prolonged  at  apex  into  a  broad  truncated 
point. 

Var.  y.  rubellum  Russ.  (S.  rubellum  Wils.,  Schp.  Syn.). 
Plants  generally  soft,  slender  and  delicate,  pale,  green  or  rosy 
red.  Outer  stem  larger,  mostly  without  pores.  Wood  cylinder 
pale  or  reddish,  never  brown.  Stem  leaves  Ungulate  (not  much 
widened  at  base),  often  fibrose  above.  Branch  leaves  short, 
small  shortly  pointed,  often  subsecund  when  dry.  Pores  of 
dorsal  surface  towards  apex  large,  strongly  ringed. 

Var.  8.  gracile  Russ.  (S.  Warnstorfii  Russ.).  Plants  slender 
and  delicate,  but  not  soft  or  flaccid,  variously  coloured,  usually 
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mixed  with  red.  Outer  stem-layer  mostly  without  pores.  Wood 
cylinder  usually  deep  red,  never  brown.  Stem  leaves  Ungulate. 
Branch  leaves  when  dry  curved,  spreading  at  apex,  frequently  in 
five  rows.  Leaves  of  the  lower  half  of  the  branches  with  very 
small,  strongly  ringed  pores  on  the  dorsal  face  towards  apex. 

Var.  €  fuscum  Schp.  (S.  fuscum  Klingg.).  Tufts  usually 
forming  dense  cushions,  brownish  green  or  snuj^-coloured.  Outer 
stem-layer  mostly  without  pores ;  wood  cylinder  always  reddish 
brown.  Stem  leaves  Ungulate.  Branch  leaves  when  dry  imbri- 
cate, small,  with  a  shortly  truncate  point.  Pores  of  dorsal  face 
near  apex  small,  strongly  ringed. 

Var.  f.  quinquefarium  Lindb.  {S.  quinquefarium  Wamst.). 
Variable  in  size  and  colour,  often  bright  pale  green,  with  or 
without  a  rosy  tinge.  Wood  cylinder  of  stem  pale  or  yellow,  never 
red;  outer  cells  of  stem  porose  (the  pores  often  very  indistinct). 
Stem  leaves  triangular.  Branch  leaves  when  dry  with  a  slightly 
metallic  lustre  (especially  in  the  capitulum),  ^-ranked,  so  that  the 
branches  are  5-angled,  not  secund,  imbricate  or  spreading,  small. 
Pores  of  the  dorsal  surface  near  apex  large. 

Var.  77.  robustum  Russ.  (S.  Russowii  Wamst.).  Usually  tall 
and  robust,  resembling  S,  Girgensohnii ;  very  variable  in  colour. 
Wood  cylinder  pale  or  red.  Outer  stem-layer  with  a  pore  in 
nearly  every  cell.  Stem  leaves  mostly  large.  Ungulate,  often 
undulate  at  margin,  widely  rounded  above  and  only  slightly 
fimbriate  in  the  middle  of  the  apex.  Branch  leaves  lanceolate, 
variously  imbricated  or  spreading;  pores  near  apex  on  dorsal 
surface  rather  large,  strongly  ringed. 

Hab.  Very  abuDdant  throughout  Britain.  The  type  seems  to  be  less  common 
than  most  of  the  vars.  Var.  suhnitens  the  commonest  member  of  the  group.  Vars. 
rubelium  and  fuscum  principally  on  moorlands,  common.  Var.  graciU  in  low  lying 
bogs  or  swamps  in  woods,  rarely  on  moorlands.  Var.  quinquefarium  chiefly  in 
mountainous  districts,  rare  in  the  lowlands ;  frequent  and  often  very  fine  and  well 
marked  on  wet  rocks  in  mountain  woods.  Var.  robustum  frequent  in  mountainous 
regions,  often  with  ^.  Girgensohnii, 

S.  acutifolium  is  the  most  variable  of  all  the  species.  The  varieties  are  so 
endless,  and  so  complex  in  character,  as  almost  to  dely  classification.  Almost  every 
writer  on  the  genus  has  his  own  system  and  his  own  nomenclature  ;  and  since  different 
authors  base  their  systems  on  such  different  characters  as  the  form  of  the  stem  leaves, 
the  form  and  arrangement  of  the  branch  leaves,  the  arrangement  of  the  pores  in  the 
hyaline  cells,  etc.,  any  attempt  to  collate  these  various  forms  is  frustrated  by  the  over- 
lapping of  the  groups.  When  it  is  stated  that  Russow  and  Warnstorf  alone  describe 
nearly  60  European  varieties  entirely  based  on  colour,  Cardot  above  30,  only  a  part 
of  these  corresponding  to  the  former  ones,  and  so  on  with  other  authors,  some  idea 
will  be  formed  of  the  great  number  of  varieties  and  the  difficulty  of  treating  them.  I 
have  adopted  Warnstorfs  arrangement  of  the  forms  of  this  difficult  species,  as  it 
appears  on  the  whole  to  correspond  to  a  certain  natural  grouping  according  to  habit. 

C 


Digitized  by  VjOOQIC 


l8  SPHAGNACE^. 

Some  forms  remain  difficult  to  place,  and  some,  referable  on  structural  grounds  to  one 
or  other  of  the  varieties  are  quite  wanting  in  the  habit  generally  characteristic  of  that 
variety ;  but  the  system  has  yet  to  be  found  which  will  eliminate  these  difficulties. 
The  general  characteristics  of  the  varieties  may  be  noted  as  follows.  Var.  fuscum 
differs  from  all  the  others  in  the  brown  or  reddish-brown  wood  cylinder  of  the  stem. 
It  usually  forms  dense  deep  cushions  of  a  brown  or  snuff"  colour,  a  very  unusual  hue  in 
the  Sphat^na.  When,  as  is  rarely  the  case,  it  is  of  a  greenish  colour,  it  resembles 
vars.  rubellum  and  gracile,  Var.  robustum  is  usually  tall  and  robust,  resembling 
S.  Girgensoknii  very  closely,  but  usually  with  some  tinge  of  red.  Var.  quinquifarium 
is  distinct  in  the  5-rowed  leaves,  the  pale  wood  cylinder,  and  the  metallic  lustre  when 
dry  (not  always  very  marked).  Vars.  rubellum  and  gracile  are  much  alike,  but  the 
texture  is  more  rigid  in  the  latter,  the  branch  leaves  are  more  spreading  when  dry, 
and  the  pores  of  the  branch  leaves  distinct.  Var.  subniiens  is  one  of  the  best  marked 
varieties,  of  more  robust  build  than  most,  with  larger  branch  leaves  and  therefore 
stouter  branches ;  and  the  metallic  lustre,  when  dry,  is  very  marked.  It  sometimes 
closely  resembles  5.  molle^  but  has  the  border  of  the  stem  leaves  much  widened  below, 
and  the  margin  of  the  branch  leaves  not  toothed. 

The  red  hue  prevalent  in  5.  acuiifolium  is  usually  sufficient  to  distinguish  it  from 
any  other  species ;  where  this  is  absent  and  confusion  is  likely  to  arise  wiQi  any  other, 
I  have  endeavoured  to  point  out  the  distinguishing  characters  under  the  description  of 
that  plant. 

*  Sphagnum  Girgensohnii  Russ.  {S,  strictum  Lindb.,  Braithw. 
Sphagnaceae)  (Tab.  VII.  F".). 

Closely  resembling  S,  fimbriatum  it  differs  in  the  somewhat 
more  robust  habit,  frequently  rigid,  especially  when  dry,  with  the 
branches  slightly  shorter  and  stouter ;  and  especially  in  the  stem 
leaves,  which  are  broadly  oblong,  not  wider  above  than  at  the  base, 
and  only  fimbriate  over  about  i  to  f  the  width  of  the  leaf  at  apex, 
with  the  border  of  narrow  cells  reaching  nearly  to  the  top ;  hyaline 
cells  with  few  or  no  oblique  partitions.  Male  branches  clavate, 
yellowish  brown. 

Hab.     Frequent  in  mountainous  districts,  elsewhere  rare. 

I  have  followed  Cardot  in  ranking  S,  Girgensohnii  as  a  sub-species  of 
S.  acuti folium.  Warnstorf  following  Russow  keeps  it  distinct  from  S.  Russomii 
Warnst.  (5.  acuiifolium  var.  robustum  Russ.).  According  to  Russow  (cf.  E.  C 
Horrell,  op.  rit.)  there  is  no  difficulty  in  determining  to  which  species  any  specimen 
should  be  referred.  **The  chief  distinguishing  characters  are  (i)  the  colour,  (2)  the 
number,  and  (3)  the  size  of  the  pores  on  the  stem  cortex,  (4)  the  fibrils  and  the  plicae 
in  the  hyaline  cells  of  the  stem  leaves,  and  (5)  the  division  of  the  hyaline  cells." 
These  distinguishing  characters  disappear,  however,  almost  entirely  on  closer 
examination. 

(I)  The  colour  is  admitted  in  the  descriptions  of  the  two  plants  to  afford  no  test 
except  in  the  case  of  the  male  branches ;  the  wood  cylinder  is  always  pale  in 
S.  Girgensohnii^  it  is  usually  red  but  sometimes  pale  in  5.  acuiifolium  var.  robustum, 

(2),  (3)  Turning  to  the  key,  we  find  both  plants  under  the  heading  **  Most  of  the 
superficial  cortical  cells  of  the  stem  with  a  single  large  non-bordered  pore." 

(4)  The  cells  of  the  stem  leaves  of  S.  Girgensohnii  are  described  as  **  usuallv 
without  any  fibrils"  ;  in  the  var.  robustum  as  "generally  without  fibrils  and  pores. 
The    cells    of    the    latter    are    described   as  "  with  delicate  membrane-folds " ;  no 
reference  to  these  being  made  under  S.  Girgensohnii. 

(5)  The  cells  in  S.  Girgensohnii  are  described  as  "  very  seldom  divided  "  ;  in  the 
var.  robustum  as  **  usually  non -septate." 

The  stem-leaves,  narrowed  above  and  only  toothed  or  fimbriate  over  a  small 
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portion  in  S.  etcutifolium  var.  robustmn.  Ungulate  and  fimbriate  over  the  whole  of 
the  rounded  ai>ex  in  S.  Giraensohniiy  have  been  supposed  to  separate  the  two 
distinctly  ;  but  Russow  describes  the  stem  leaves  of  S.  Girgcnsohnii  var.  coryphaum 
as  ** narrowed  above,  with  the  apex  slightly  truncate  and  toothed."  The  different 
colour  of  the  nude  branches  therefore  remains  as  the  sole  constant  character 
distinguishing  the  two  ;  and  it  seems  perfectly  clear  that  S,  Girgensohnii  is  an 
intermediate  stage  between  S,  acuii/oiium  and  5.  fimbriatuniy  but  so  closely  linked 
with  the  former  by  the  var.  robustum  of  that  species,  that  it  must  take  its  rank  with 
it  as  a  s«b-species.  In  the  description  I  have  compared  it  with  S.fimbriatum^  because 
from  the  colour  it  is  more  likely  to  be  confounded  with  that  species,  to  which  indeed, 
on  ihc  opposite  side,  it  is  very  closely  related. 

From  all  other  species  the  brood  border  of  the  stem  leaves  taken  in  conjunction 
with  the  numerous  large  pores  of  the  branch  leaves  will  at  once  distinguish  it. 

9.    Sphagnum  fimbriatum  Wils.  (Tab.  VII.  G.). 

Loosely  tufted  ;  pale  green  or  whitish  brown  ;  tall  and 
slender,  6-14  inches  high.  Stem  pale,  cuticular  cells  in  2  or  3 
layers,  porose.  Stem  leaves  very  broadly  obovate-spathulate , 
almost  as  broad  as  long,  wider  above,  rounded  and  slightly 
flattened  at  summit,  the  whole  of  which,  together  with  the  upper 
portion  of  the  sides,  is  fringed  as  with  delicate  cilia  by  the 
thread-like  partitions  of  the  eroded  cells.  Areolation  very  wide 
at  summit,  narrowing  downwards,  without  fibres  or  pores,  but 
with  partitions  across  many  of  the  cells.  Cells  at  basal  angles 
extremely  narrow,  forming  a  border  or  column  on  each  side 
extending  to  about  \  the  width  of  the  leaf,  the  median  basal  cells 
between  the  borders  being  much  wider.  Branches  3-4  together, 
very  long  and  slender,  two  arcuate  and  decurved,  the  others 
pendent  and  appressed  to  stem.  Branch  leaves  closely  imbricated, 
lower  ovate-lanceolate,  upper  lanceolate,  gradually  narrowed  from 
below  the  middle  to  the  acute  apex,  which  is  slightly  truncated 
and  toothed ;  margin  incurved  above.  Hyaline  cells  of  medium 
size,  with  many  large  pores,  Chlorophyllose  cells  in  section 
compressed,  elliptical  or  slightly  cuneiform,  emergent  on  the 
upper  surface  of  the  leaf,  usually  slightly  enclosed  by  the  hyaline 
on  the  back.  Perichaetial  bracts  large,  obtuse.  Male  branches 
yellowish. 

Hab.  Bogs  and  marshes,  sides  of  streams,  etc.,  mostly  in  lowland  districts, 
frequent ;  often  abundantly  fertile. 

Sphagnum  fimbrialum  is  one  of  the  least  variable  members  of  the  genus  ;  in 
colour  it  is  always  of  a  pale  green  or  yellowish  brown,  without  tinge  of  red  ;  this  will 
serve  to  distinguish  it  from  all  forms  of  S,  acutifolium  except  the  very  few  which  are 
entirely  green,  and  from  these  the  stem  leaves  essentially  separate  it,  as  indeed 
ihey  do  from  all  other  species,  the  only  approach  to  it  in  this  respect  being  in 
the  case  of  S.  Girgensokmi,  S.  Undbergii^  and  some  forms  of  S.  teres ;  from  the 
last  the  broadly  bordered  stem  leaves  will  clearly  distinguish  it,  as  will  the  rounded 
sommit  of  the  stem  leaves  and  the  numerous  large  pores  in  the  branch  leaves  from  S, 
Lindbergii.  The  charactets  by  which  it  may  be  known  from  S.  Girgensohnii  are 
pointed  out  under  that  plant. 
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The  leaves  of  S.  fimbriatum  are  occasionally  distinctly  squarrose,  in  which  case 
the  resemblance  to  some  forms  of  S.  teres  is  very  striking  ;  they  are,  however, 
decidedly  narrower  than  the  leaves  of  that  species. 

10.  Sphagnum  Lindbergii  Schp.  (Tab.  VIII.  A.). 

Robust,  6-12  inches  high.  Variously  coloured,  usually- 
yellowish  green,  with  a  more  or  less  deep  tinge  of  reddish  brown. 
Stem  dark  brown  ;  cuticular  cells  without  pores.  Stem  leaves 
reflexed,  shortly  and  broadly  oblong  or  almost  square,  slightly 
wider  at  the  top  and  truncate,  fimbriated  across  the  whole  width 
of  the  leaf,  but  not  down  the  sides,  cells  very  broad  and  lax 
above,  gradually  narrowing  towards  the  base,  especially  at 
margin,  where  they  form  a  wide  border  which  rapidly  becomes 
narrower  as  it  ascends  the  leaf.  A  few  fibres  and  pores  only  in 
the  small  auricular  cells  at  base.  Branches  4-5  in  a  fascicle,  the 
divergent  ones  spreading,  the  pendent  closely  appressed  to  the 
stem.  Branch  leaves  more  or  less  regularly  arranged  in  5  rows, 
slightly  undulate  when  dry  (in  some  forms  distinctly  so,  in  others  not 
at  all),  firm,  glossy,  broadly  or  narrowly  ovate-lanceolate,  more  or 
less  acuminate,  truncate  and  toothed  at  apex,  with  involute 
margin ;  border  of  narrow  cells  rather  distinct,  widest  at  base. 
Hyaline  cells  with  pores  of  a  medium  size,  usually  few  in  number, 
but  sometimes  more  numerous.  Chlorophyllose  cells  in  section 
oval-cuneiform,  emerging  on  the  dorsal  face,  enclosed  by  the 
hyaline  on  the  ventral  surface.     Antheridia  on  pendent  branches. 

Hab.     Deep  bogs  in  the  north,  very  rare  ;  Ross ;  Shetland. 

A  very  fine  plant,  resembling  S.  intermedium^  but  differing  entirely  in  the  form  of 
the  stem  leaves,  and  also  in  the  branch  leaves  not  flexuose  nor  recurved  when  dry.  I 
have  received  a  variety  of  forms  gathered  in  l^abrador  from  the  Rev.  A.  C.  Waghorne, 
some  of  them,  notably  vars.  immersum  and  fuscescens  Warnst.,  very  robust,  dark 
brown  or  purplish  black,  with  very  large  elongated  leaves,  which  are  secund  at  the 
apex  of  the  branches,  and  sometimes  distinctly  undulate  when  dry. 

11.  Sphagnum  intermedium  HoflFm.    fS.  recurvum  P.  Beauv.^ 

Schp.  Syn.)  (Tab.  VIII.  B.). 

In  loose  masses,  pale  green,  yellow  or  whitish,  6-12  inches 
high  or  more.  Stem  very  pale,  greenish  white  ;  cuticular  cells 
usually  in  2  layers,  hardly  distinct  from  the  outer  layers  of  the 
central  axis,  non-porose.  Stem  leaves  small,  reflexed,  deltoid  or 
ovate-triangular,  narrowed  to  an  obtuse  point,  which  is  toothed 
or  slightly  eroded ;  cells  mostly  without  fibres  or  pores,  border 
very  broad  at  base,  narrowing  upwards  but  reaching  summit,  and 
still  several  cells  in  width  in  the  upper  part  of  the  leaf. 
Stem  concealed   by  the  pendent    branches,   which   are    closely 
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-appressed.  Leaves  of  divergent  branches  broadly  lanceolate ; 
closely  imbricated,  erecto-patent  and  straight  when  moist,  when 
dry  undulate  at  margins,  flexuose  and  recurved  at  apex,  so  as  to 
^ve  the  branches  a  soft  and  feathery  appearance.  Margin 
involute  at  the  tip,  apex  toothed,  truncate.  Hyaline  cells  with  a 
very  few  small  pores,  Chlorophyllose  cells  oval-triangular  in 
section  on  the  dorsal  surface  (cf.  Tab.  LXI.  B.  2  x').  Spores 
usually  yellow, 

Var.  )3.  pulchrum  Lindb.  Robust,  golden  yellow.  Stem- 
leaves  slightly  fibrose  above,  contracted  into  a  minute,  recurved 
npiculus.  Branches  thick,  short,  spreading  or  ascending,  dense- 
leaved. 

Var.  7.  parvifolium  Warnst.  Very  small  and  slender.  Stem 
and  branch  leaves  very  small,  branch  leaves  scarcely  undulate 
when  dry. 

Hab.  Bo^s  and  pools,  frequent.  The  var.  iS  in  bogs  in  the  north.  The  var.  7 
▼cry  rare  ;  Norfolk  ;  Durham. 

Sphojptunt  intermedium  in  the  humid  state  is  difficult  to  distinguish  from  .S". 
Girgensohnii^  and  some  green  forms  of  6.  acuiifolium  and  S.  subsecundum.  The 
broftdly-bordered,  non-fibrose  stem  leaves  of  the  present  species  will  distinguish  it 
from  the  last,  which  has  also  the  pores  of  the  branch  leaves  numerous;  uhile  the 
large  pores  in  the  branch  leaves  of  the  two  former  will  serve  to  distinguish  them  at  the 
outset.  When  dry  the  soft,  flexuose,  and  recurved  leaves,  flattened  above  and  not 
involute  or  tubular,  at  once  separate  it  from  all  other  species.  It  may  be  remarked 
that  the  squarrose  leaves  of  S.  squarrosum  are  more  rigid,  and,  as  it  were,  suddenly 
ient  back  at  an  angle  from  the  rest  of  the  leaf,  while  the  recurved  leaves  of  the 
present  species  turn  back  in  a  gradual  cut^e. 

The  differences  between  the  present  plant  and  S.  cuspidcUum  are  dealt  with 
under  that  species. 

The  var.  pulchrum  is  a  very  robust  and  handsome  variety.  The  var.  parvi- 
folium is  very  small,  and  superficially  resembles  some  forms  of  .S".  acutifolium  very 
closely. 

•  Sphagnum  riparium  Angstr.  (S. intermedium  var.  riparium 
Lindb.,  Handb.  Ed.  I. ;  S,  spectabile  Schp.  Syn.)  (Tab.  LXI.  B). 

Nearly  allied  to  S,  intermedium,  but  much  more  robust. 
Cuticular  cells  absent,  or  sometimes  present  and  clearly  differ- 
entiated Stem  leaves  large,  triangular  or  triangular-Ungulate, 
fimbriatf  and  deeply  cleft  at  the  rounded  apex.  Branch  leaves 
large,  long,  and  finely  acuminate,  margin  incurved  at  apex ; 
upi>er  part  of  leaves  frequently  composed  entirely  of  chloro- 
phyllose cells. 

Hab.     Deep  pools,  usually  submerged.     Extremely  rare;  Lancashire. 

The  characters  drawn  firom  the  stem  leaves,  as  pointed  out  by  Warnstorf,  appear 
to  justify  iu  being  raised  to  the  rank  of  a  sub-species,  a  position  to  which  it  also  lays 
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claim  strongly  by  its  size  and  beauty.  The  increase  in  the  chlorophyllose  cells  in  the 
leaf  apex  at  the  expense  of  the  hyaline  is  found  similarly  in  other  aquatic  Sphagna, 
and  though  a  striking  feature,  is  not  of  itself  an  important,  nor  indeed  is  it  a  constant 
character.  The  apical  hyaline  cells  themselves  are  frequently  altered  in  form,  being 
very  narrow  and  without  fibres. 

12.    Sphagnum  cuspidatum  Ehrh.  (Tab.  VIIL  C). 

Green  or  yellowish  white ;  usually  more  or  less  aquatic  and 
submerged,  6-18  inches  high  or  more.  Stem  pale  green  or  pale 
brown,  cuticular  cells  in  2-3  layers,  distinct,  not  porose.  Stem 
leaves  longer  than  in  the  last  species,  often  pointed,  fibrose  in  the 
upper  part  and  often  to  the  base  ;  margin  as  in  that  species,  but 
of  somewhat  longer  and  narrower  cells.  Pendent  branches  not 
so  closely  appressed,  and  not  concealing  the  stem.  Divergent 
branches  cuspidate  at  the  apex,  with  the  upper  leaves  often 
falcato-secund ;  the  leaves  less  closely  imbricated  than  in  S. 
intermedium,  longer  and  narrower,  with  a  broader  margin,  the 
cells  usually  with  rather  more  numerous  pores  ;  undulated  at 
margin,  but  less  flexuose  when  dry  and  hardly  recurved  at  apex 
except  in  the  short  branches  of  the  capitulum.  Chlorophyllose 
cells  wider,  somewhat  four-sided,  generally  yV^^  on  both  surfaces 
of  the  leaf.  Perichaetial  bracts  less  pointed.  Spores  brown. 
In  other  respects  like  S.  intermedium. 

Var.  fi,  falcatum  Russ.  Branches  more  or  less  arcuate  and 
falcate ;  branch  leaves  narrowly  lanceolate,  the  terminal  ones 
falcate.  ' 

Var.  y.  plumosum  Nees  and  Homsch.  Submerged,  flaccid, 
elongated.  Branches  uniform,  divergent,  plumose,  with  very 
long,  lanceolate-subulate,  spreading  leaves. 

Var.  5.  Torreyanum  Braithw.  (S.  Torreyanum  Sull.). 
Submerged,  very  robust,  more  rigid ;  dirty  brown.  Stem  leaves 
large,  non-fibrose.  Branch  leaves  very  large,  elongate,  lanceolate- 
subulate,  tubulose  and  toothed  at  apex.  Chlorophyllose  cells  in 
lower  half  of  leaf  completely  enclosed  on  the  inner  surface,  and 
not  nearly  reaching  that  surface. 

Var.  €.  brevifolium  Lindb.  (S.  balticum  Russ.).  Stems  firm, 
5-6  inches  high,  pale  ;  stem  leaves  short,  ovate,  obtuse.  Branches 
in  closely  set  fascicles,  short,  ascending  and  divergent,  arcuato- 
decurved  from  the  middle,  attenuated ;  the  leaves  subsecund  when 
dry,  scarcely  undulate,  short,  ovate,  somewhat  oblique  and 
unequal  sided.  Chlorophyllose  cells  in  lower  half  of  leaf  com- 
pletely enclosed  on  the  inner  surface,  but  nearly  reaching  that 
surface. 


Digitized  by  VjOOQIC 


I.  SPHAGNUM.  23 

H  AB.  Pools  and  wet  bo^s,  frequent.  The  vars.  /8,  7,  9  in  standing  water.  The 
vu.  Torreyanum^  Whitchurch  and  Whixall  Moor,  Shropshire  ;  Merioneth.  The 
vmr.  brrvifoliuni  on  elevated  moors,  rare  ;  England  ;  Scotland. 

S,  cttspidatuM  is  closely  allied  to  S,  intermedium^  the  characters  by  which  they 
are  separated  being  almost  all  comparative.  Authors  differ  very  much  in  their 
description  of  the  state  of  the  leaves  when  dry,  some  saying  they  are  not  at  all 
crisped,  while  others  describe  them  as  more  or  less  flexuose.  The  fact  is  they  vary 
coosiderably,  some  forms  having  the  leaves  straight  when  dry,  and  only  slightly 
mdalated  at  marein,  while  in  others  they  nre  recurved  and  flexuose,  almost  exactly  as 
in  S.  intermetiium.  This  is  the  case  with  a  form  sent  me  by  Mr,  Boswell,  from 
Whixall,  Shropshire.  In  the  short  branches  of  the  capitulum  the  leaves  seem  indeed 
■soally  to  he  recurved  at  apex,  exactly  as  in  S,  intermedium.  The  stem  leaves,  too, 
are  not  always  fibrose,  and  forms  are  found,  according  to  Cardot,  with  the  cuticular 
cells  indbtinct. 

The  var.  plumosum  is  a  very  beautiful  form  when  growing,  but  it  is  almost 
impassible  to  preserve  its  delicate,  feathery  appearance  when  dried  except  by  careful 
floating  out  on  paper.  The  marginal  cells  are  not  unfrequently  denticulate  in  the 
ssbmerged  forms  (var.  serruiatum  Schlieph.).  The  var.  lorteyaftum  is  distinguished 
by  the  length  of  the  leaves  and  especially  by  the  position  of  the  chlorophyllose  cells, 
bm  other  robust  forms  sometimes  so  nearly  resemble  it  as  to  be  separated  only  with 
great  difficulty.  Other  allied  or  varietal  forms  not  yet  detected  in  Britain  are 
described  by  Mr.  Horrell  in  the  work  already  referred  to. 

The  long  flat  leaves  of  S.  cuspidainmy  undulated  at  margin,  are  sufficient  to  dis- 
tir^uish  it  from  all  others  of  the  Acutifolia  section,  except  S,  intermedium^  which 
di&rs  in  the  characters  given  above. 


SUB-GLASS  II.  ANDBKSIALES. 


Spores  and  Columella  developed  from  the  Endothecium,  the 
Columella  not  penetrating  the  spore-bearing  layer.  Spore-sac 
not  separated  from  the  wall  of  the  capsule  by  any  air-cavity. 
Capsule  opening  by  longitudinal  slits. 

Order  II.    ANDRE^EACE^. 

Mosses  with  something  the  habit  of  the  lesser  species  of 
Grimmia,  in  small  compact  cushions  or  more  rarely  in  laxer  tufts  ; 
growing  on  rocks  ;  of  a  dark  reddish  or  purplish  colour ;  stems 
slender,  rooting  only  at  the  base,  very  fragile  when  dry, 
dichotomous,  with  fasciculate  branches.  Leaves  usually  crowded, 
small,  erecto-patent  or  falcato-secund,  of  rather  thick  texture,  from 
bright  orange  to  deep  purplish  red  or  almost  black,  usually  more 
or  less  papillose  ;  cells  small,  incrassate,  rectangular  and  often 
sinuose  at  base,  rounded  or  angular  above. 

Flowers  terminal ;  fruit,  as  in  Sphagnum,  enclosed  until  ripe 
in  the  perichaetium,  then  exserted  on  a  pseudopodium  by  the 
elongation  of  the  vaginula ;  calyptra  membranaceous,  irregularly 
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torn  at  the  base.  Capsule  oval,  without  lid,  splitting  perpendicu- 
larly into  4,  rarely  6-8  valves,  united  at  top  and  bottom.  Columella 
persistent.    Spores  smooth  or  lightly  papillose. 

The  leaves  when  viewed  by  transmitted  light  are  usually  of  a 
bright  orange  or  reddish  brown,  but  when  seen  by  reflected  light, 
as  in  the  field,  and  especially  when  dry,  they  appear  of  a  much 
duller  and  darker  hue,  not  unfrequently  appearing  almost  black. 
It  is  only  when  quite  young  and  half -developed  that  they  show  any 
trace  of  chlorophyll.  In  leaf-structure  there  is  a  certain 
resemblance  to  the  Grimmiaceae,  and  they  are  by  Lindberg  placed 
next  to  that  order. 

There  is,  as  in  the  Sphagnaceae,  very  little  variation  in  the 
fruit ;  the  specific  characters  have  therefore  to  be  drawn  almost 
entirely  from  the  perichaetia  and  the  leaves  ;  it  is  probably  on 
this  account  that  there  has  been  a  tendency  to  found  species  on 
somewhat  slight  and  inadequate  characters. 

The  species  of  Andreaea  inhabit  siliceous  and  quartzose  (not 
calcareous)  rocks,  in  alpine  and  sub-alpine  regions  of  both 
hemispheres,  chiefly  in  the  higher  latitudes.  In  Europe  it  is  in 
Scandinavia  that  they  are  found  in  greatest  abundance  and  variety, 
and  several  endemic  species  occur  there. 

It  will  be  found  a  material  aid  in  the  determination  of  these 
plants  to  soak  the  leaves,  or  heat  them  for  a  minute  or  two  over  a 
spirit  lamp,  in  strong  caustic  soda  or  potash  ;  this  renders  them 
more  transparent  and  elucidates  the  structure  of  the  cells  and 
nerve.  Care  must  be  taken,  in  examining  the  leaf  margin,  to 
avoid  taking  for  a  normal  condition  the  eroded  appearance  of  the 
cells  which,  in  older  leaves  especially,  is  often  found  to  obtain,  from 
the  wearing  away  of  part  of  the  cell-wall ;  this  often  gives  a  false 
appearance  of  papillosity,  crenulation,  or  dentation,  or  it  may 
suggest  a  more  or  less  hyaline  border  to  the  leaf,  and  in  the  nerved 
species  may  easily  lead  to  an  erroneous  conclusion  that  the  nerve 
is  excurrent. 


2.    ANDREAEA  Ehrh. 
The  only  genus. 

Deriv. — After  Andrea,  an  apothecary  of  Hanover. 

/Ls.  nerveless 2 

\Ls.  singly  nerved 3 

/Ls.  ovate-lanceolate,  papillose,  obtuse  or  more  or  less  acute /.  petropkila 

\Ls.  obovate-spathulate,  shortly  acuminate,  smooth   2,  alpina 
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f  Ls.  all  similar,  papillose,  nerve  narrow 4,  nivalis 

^\Stcm  Is.  smaller  than  perich.  Is.,  smooth  or  nearly  so 4 

/Nerve  thick,  occupying  nearly  all  width  of  subula .j*.  crassintrvia 

**(  Nerve  less  defined,  occupying  only  middle  Y^  of  subula   3,  Rothii 

A.   EU-ANDREi€A. 

Perichaetial  bracts  different  from  the  leaves,  erect  and  con- 
volute, nerveless,  or  almost  so.     Capsule  4-valved. 

1.    AndreeBa  petrophila  Ehrh.    (Tab.  VIII.  D.). 

Tufts  small,  olivaceous  or  dark  brown.  Stems  slender, 
f-i  inch  high,  simple,  or  several  times  forked,  usually  erect. 
Leaves  crowded,  imbricated  or  more  or  less  turned  to  one  side, 
small,  ovate  or  oblong-lanceolate,  usually  patent  from  an  erect 
base,  often  falcato-secund,  narrowed  at  apex  but  usually  obtuse, 
sometimes  with  a  minute  apiculus  formed  of  a  single  cell,  sometimes 
•  more  acute,  the  tip  often  oblique ;  margins  incurved,  entire ; 
nerveless,  strongly  papillose  at  back,  especially  in  the  upper  part. 
Areolation  narrowly  rectangular  at  base,  sinuose  with  very 
incrassate  walls,  gradually  shorter  upwards,  in  the  upper  half  of  the 
leaf  rounded-hexagonal,  almost  always  more  or  less  angular, 
arranged  in  longitudinal  rows.  Autoicous ;  male  flower  on  the  apex 
of  a  separate  branch ;  perichaetium  large,  inner  bracts  convolute, 
broadly  oblong,  obtusely  pointed  ;  outer  bracts  strongly  papillose, 
the  inner  almost  smooth,  but  usually  slightly  papillose  towards  the 
apex. 

Var.  )3.  acuminata  B.  &  S.  More  robust.  Leaves  spreading, 
acuminate,  with  longer  papillae. 

Var.  y.  gracilis  B.  &  S.  Stems  very  slender,  branched, 
reddish  ;  leaves  more  distant,  broadly  oblong-lanceolate,  suberect ; 
perichaetium  narrow,  cylindric. 

Var.  8.  alpestris  Thed.  {A,  alpestris  B.  &  S.,  Schp.  Syn.). 
Densely  cushioned ;  black-brown,  shiny.  Stems  very  slender, 
much  branched.  Leaves  small,  crowded,  closely  imbricated  when 
dry^  obtuse,  cells  less  incrassate,  less  distinctly  papillose. 

Var.  €.  sparsifolia  Lindb.  {A,  sparsifolia  Zett.,  Schp.  Syn.). 
In  small  lax  tufts,  stems  very  slender  dead  fragile,  flexuose,  with 
few  branches.  Leaves  small,  distant,  spreading,  the  uppermost 
secund,  lanceolate,  gradually  acuminate,  acute,  more  shortly 
papillose. 

Hab.     Mountain  rocks ;  common.     The  vars.  /8,  8,  c,  on  the  higher  mountains  ; 
var.  alpestris  rare.     Var.  sparsifolia,  Ben  More,  Perthshire. 
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A  very  variable  species  within  certain  limits,  principally  in  the  form  and  direction 
of  the  leaves  ;  these  are  often  more  or  less  secund  ;  when  markedly  so  it  is  the  var. 
komomalla  Thed.  The  vars.  Jiaccida  and  sylvicola  Schp.  agree  wiih  var.  acuminata 
in  having  the  leaves  gradually  tapering  to  the  summit,  but  do  not  appear  to  be  very 
marked  forms.  The  var.  alpestris  has  been  frequently  considered  a  species,  but  the 
differences  are  too  slight  to  render  this  admissible  ;  the  leaves  vary  in  size,  iheir  close 
imbrication  when  dry  and  the  less  papillose  areolation  constitute  almost  the  only 
points  of  distinction.  The  var.  sparsifolia  is  a  more  striking  form,  but  its  structural 
differences  are  very  insignificant. 

A,  obovata  Thed.,  a  nearly  allied  species  hitherto  only  found  in  Norway,  differs 
in  the  leaves,  broader  below,  more  acuminate,  not  papillose ;  in  fact  much  resembling 
those  of  A.  alpina,  but  smaller,  and  more  longly  acuminate,  with  the  basal  margin 
quite  entire,  and  with  larger  cells. 

2.  Andreada     aJpina     Smith     {Jungermannia    alpina      L.) 

(Tab.  VIII.  E.). 

A  larger  plant  than  the  last  species,  less  slender  and  fragile, 
1-3  inches  high,  in  larger,  looser  tufts,  fastigiate  branched,  of  a  rich 
purplish  red.  Leaves  larger^  broader^  obovate^  spathuiate^ 
acuminate  or  obtusely  pointed,  panduriform  by  contraction' 
just  below  the  middle,  erecto-patent  when  moist,  when  dry  more 
closely  imbricated,  smooth,  glossy,  nerveless.  Margin  distinctly 
denticulate  above  the  base,  entire  in  the  upper  part  of  the  leaf. 
Cells  smooth,  oval  or  rounded-hexagonal  at  apex,  in  parallel  rows, 
gradually  becoming  more  elongate  and  sinuosely  angular  down- 
wards, at  base  extremely  narrow  and  sinuose,  with  very  incrassate 
walls.  Autoicoiis.  Perichaetial  bracts  resembling  the  comal 
leaves,  but  larger,  broader,  convolute,  more  shortly  acuminate. 

Var.  )8.  compacta  Hook.  Short,  densely  cushioned^  dark 
purplish  black.  Branches  straight,  equal  ;  leaves  closely 
imbricated. 

Var.  y.  flavicans  Hook.  Stems  elongated^  filiform,  the  leaves 
more  distant ^  laxly  imbricated,  yellowish. 

Hab.  Mountain  rocks,  frequent.  The  var.  jS  on  the  higher  mountains  of 
Scotland  and  Wales  ;  the  var.  7  on  Ben  Nevis. 

This  fine  and  distinct  species,  though  distributed  all  over  Britain  and  not  rare  on 
our  mountains,  is  almost  unknown  on  the  Continent,  being  only  recorded  from  the 
Faeroes  and  a  few  localities  in  Norway.  It  is  in  its  usual  growth  a  much  taller  and 
less  rigid  plant  than  any  of  the  forms  of  A.  petrophila,  and  is  indeed  more  likely  to  be 
mistaken  for  a  species  of  Hepatic,  such  as  Nardia  emarginaia,  with  which  it  may 
occasionally  ht  found  associated,  and  to  which,  indeed,  it  bears  considerable  super- 
6cial  resemblance,  than  for  any  other  species  of  moss.  The  var.  fiavicans  has  some 
resemblance  to  A.  Hattmaniy  another  of  the  Scandinavian  species,  which,  however, 
may  be  known  by  its  more  obtuse,  entire  leaves,  and  larger  areolation. 

3.  Andresea  Bothii  Web.  &  Mohr  (A,  rupestris  Schp.,Syn.) 

(Tab.  VIII.  R). 

In  small,  dense,  blackish  tufts,  laxly  coherent  when  moist. 
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Stems  erect  or  decumbent,  slender,  very  fragile  when  dry,  less 
than  one  inch  high.  Leaves  crowded,  erecto-patent  or  more 
usually  turned  to  one  side,  and  generally  more  or  less  falcate ; 
from  an  oblong,  oval,  or  slightly  obovate  base,  either  gradually 
or  suddenly  narrowed  to  a  long  lanceolate  or  narrowly  linear 
limb,  tapering  to  an  obtuse  point.  Nerve  strong,  J-|  width  of 
leaf  at  base,  reaching  to  apex  (excurrent  in  sub-species  cras- 
sinerviaj,  occupying  the  greater  part  of  the  limb  in  the  upper 
part.  Margin  plane,  entire  or  faintly  dentate  at  apex.  Cells 
rounded,  hexagonal  and  punctiform  above  with  very  incrassate 
walls,  smooth,  not  much  altered  below  except  at  mid-base,  where 
a  few  rows  of  cells  on  each  side  of  the  nerve  are  narrowly 
rectangular.  Autoicous.  Inner  perichaetial  leaves  convolute, 
sheathing,  nerveless  or  thinly  nerved,  broadly  ovate,  gradually  or 
somewhat  abruptly  acuminate,  narrower  and  more  tapering  than 
in  the  two  previous  species. 

Type.  Leaves  erecto-patent  or  secund,  gradually  narrowed 
from  base  upwards,  entire^  lamina  usually  of  3-5  cells  width  in 
upper  part  of  limb. 

Var.  p,  grimsulana  Hook.  &  Wils.  {A.  Rothii  wds.  frigida 
Lindb.,  Braithw.  Br.  M.  Fl.).  More  robust,  taller,  usually  of  a 
more  reddish  tinge.  Leaves  broader,  gradually  narrowed  from 
the  base,  more  solid.     Nerve  stouter,  especially  at  base. 

Var.  y.  hamata  Lindb.  Intermediate  between  the  type  and 
var.  falcata.  Leaves  falcato-secund,  gradually  narrowed  from 
base  upwards,  lamina  narrow,  but  continuous  above,  entire. 

Var.  ^.falcata  Lindb.  {A.  falcata  B.  &  S.,  Schp.  Syn.). 
Leaves  falcato-secund,  abruptly  narrowed  above  the  broader, 
obovate  base  to  a  long,  linear  limb,  the  lamina  continued  to  apex, 
very  narrow  and  indistinct  in  the  upper  part,  usually  of  about  2-3 
series  of  cells ;  margin  frequently  distinctly  notched  towards  the 
apex. 

Hab.  Mountain  rocks,  frequent.  The  var.  jS,  wet  rocks  on  high  mountains, 
very  rare.     The  var.  5  as  frequent  as  the  type. 

The  characters  which  mark  the  vars.  hamcUa  and  falcata  are  very  ill -defined  ; 
the  sudden  narrowing  of  the  leaf  above  the  base  is  by  no  means  constant  even  in  all 
the  leaves  from  a  single  stem  ;  the  relative  width  of  the  lamina  in  the  upper  part 
varies  very  much  also  (it  must  be  remembered  that  the  young  comal  leaves  do  not 
afford  any  safe  guidance  in  this  respect) ;  and  a  faint  notching  may  occasionally  be 
seen  in  the  upper  leaves  even  of  the  type.  The  form  of  leaf  typical  of  the  var.  falcata 
is  also  associated  occasionally  with  a  spreading  (not  falcato-secund)  position  of  the 
leaves. 

In  the  forms  with  a  narrow  base  to  the  leaves  the  lower  cells  are  more  distinctly 
rectangular  ;   in    the  falcata   forms   they  are  usually  more  rounded  and  very  little 
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different  from  the  upper  cells  except  those  very  near  the  nerve.  In  examining  the 
upper  cells  of  this  species  it  should  be  noted  that  on  the  sur&ce  of  the  leaf  they  are 
angular  and  more  or  less  regularly  hexagonal,  but  in  the  interior  of  the  cell  the  wall  is 
thickened  in  such  a  way  that  the  cell  cavity  is  rounded,  or  punctiform,  hence  the 
areolation  takes  a  different  aspect  according  as  the  microscope  is  focussed  on  the  sur- 
f&ce  of  the  leaf  or  slightly  lower  down. 

The  lower  part  of  the  stem  and  innovations  is  not  unfrequently  clothed  with 
minute  scale-like  leaves,  ovate,  with  a  short  apiculus. 

The  var.  grimsuiana  in  its  extreme  forms  closely  resembles  A.  nivalis  in 
appearance. 

•  Andreasa  crassinervia  Bruch  (Tab.  VIII.  G.). 

Differs  from  A.  Rothii  only  in  the  stronger  nerve,  the  limb  of 
the  leaf  very  narrowly  contracted  from  just  above  the  expanded 
base,  the  lamina  in  the  upper  part  extremely  narrow,  sometimes 
ceasing  below  the  apex  so  that  the  nerve  is  slightly  excurrent, 

Var.  p.  Huntii  Braithw.  {A.  Huntii  Limpr.).  Taller; 
leaves  longer  with  a  narrower  nerve.  Perichaetial  bracts  shorter, 
obtuse  or  shortly  apiculate,  papillose  at  back. 

Hab.     Alpine  rocks  ;  apparently  very  rare.     The  var  iS,  Lake  District. 

In  reading  the  descriptions  given  by  various  authors  of  this  plant,  one  cannot  but 
be  struck  with  the  uncertainty  of  the  characters  relied  upon  to  distinguish  it  ;  what  is 
held  by  one  writer  to  be  a  distinctive  character  being  held  of  no  importance  by 
another,  so  that  one  is  compelled  to  doubt  its  stability  as  a  species  ;  and  an  examina- 
tion of  a  considerable  number  of  specimens  has  entirely  connrmed  me  in  this  view  ; 
indeed,  after  carefully  examining  a  large  number  of  leaves  of  A,  Rothii  and  of  the 
present  plant  I  am  inclined  to  doubt  whether  it  has  a  full  title  even  to  (he  rank  of  a 
sub-species  of  the  former.  According  to  Braithwaite,  the  leaves  are  of  almost  exactly 
the  same  form  as  in  A.  Rothii^  or  its  var.  hama/a,  only  very  narrow  and  subulate  in 
the  upper  part,  and  with  the  nerve  apparently  excurrent  as  a  papillose  subula  ;  but 
even  this  seemingly  important  distinction  disappears  when  on  closer  examination  it  is 
found  that  the  lamina  is  really  continued  to  apex  in  a  single  series  of  cells.  Now,  I 
have  frequently  found  forms  of  A.  Rothii^  and  especially  its  var.  falcata^  to  have  the 
limb  of  the  leaf  more  than  usually  narrow,  with  only  two  series  of  cells  in  its  upper 
part ;  indeed,  according  to  C.  M tiller,  the  var.  falcata  has  the  nerve  **  occupying  the 
whole  apex.*'  The  form  of  the  leaf- base,  oblong  and  gradually  narrowed  above,  can- 
not be  held  characteristic,  since  in  what  are,  I  suppose,  fairly  typical  speciments  of  ^. 
crassiftervia^  viz.,  those  gathered  by  Arnell  at  Hernosand,  Sweden  {Musci  Gallug^ 
No.  697) ;  the  leaf-base  is  oval  and  quickly  narrowed  above,  almost  as  in  the  var. 
falcata.  The  more  re^lar,  quadrate  cells  with  thinner  walls,  held  of  importance  by 
Boulay,  may  also  be  found  in  forms  of  A,  Rothii,  Again,  with  regard  to  the  excur- 
rence  of  ihe  nerve,  I  have  hardly  ever  found  a  leaf  with  the  lamina  really  ceasing 
below  the  apex,  except  in  old  leaves  where  it  had  possibly  been  removed  by  erosion  ; 
in  the  large  majority  of  cases  where  it  appears  excurrent  I  have  found  on  close  ex- 
jimination  distinct  indications  that  the  single  row  of  marginal  cells  hcu  been  so  eroded  ; 
and  the  papillosity  of  the  subula  in  every  case  in  which  I  have  observed  it,  has  been 
due  to  the  slight  erosion  of  the  cell-walls  of  this  row  of  cells,  as  may  often  be  found  in 
the  older  leaves  for  a  considerable  distance  below  the  apex ;  I  have  never  seen  a 
young  or  unworn  leaf  with  any  trace  of  this  papillosity.  The  width  of  the  nerve  I 
have  also  round  variable. 

The  diflerences  must  therefore,  I  think,  be  held  to  be  of  a  very  slight  nature,  and 
A,  crassinervia  must  be  considered  little  more  than  a  variety  of  A,  Rothii  with 
an  extremely  narrow  lamina  reduced  to  one  or  two  series  of  cells  above  and  occa- 
sionally disappearing  entirely  just  below  the  apex.     Boulay  ( MuscinJes  de  la  France). 
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describes  the  true  A,  crassinervia  as  having  the  nerve  excurrent  from  below  the 
middle  of  the  leaf,  a  character  sufficiently  defined  to  separate  it  as  a  sub-species  at 
least,  although  the  other  points  which  he  holds  characteristic  are  certainly  of  slight 
importance ;  but  this  form,  or  anything  approaching  it,  has,  I  believe,  never  been 
found  in  Britain,  and  we  must  either  exclude  A,  crassinervia  from  our  list  altogether 
or  consider  it,  with  Braithwaite  and  other  authors,  as  including  forms  with  a  very 
narrow  lamina  continuous  to  apex,  this  feature  and  the  general  narrowness  of  the  limb 
distinfniishing  it  from  A,  Rothiiy  which,  however,  certainly  passes  into  these  less 
marked  forms. 

»  In  supp)ort  of  this  view  we  have  the  fact  that  Wilson  always  maintained  that  the 
three  forms  only  constituted  a  single  species ;  also  that  the  plant  described  as  A, 
HuMtii  by  Limpricht  has  been  variously  placed  as  a  variety  by  some  authors  under 
A,  falcala,  by  others  under  A.  crassinervia.  No  doubt  much  confusion  has  arisen 
from  the  distribution  of  wrongly-named  specimens  ;  this  was  the  case  with  No.  394  of 
the  Musci  Galiia^  which  is  only  a  form  of  A,  Rothii  with  the  lamina  quite  distinct  to 
the  apex  ;  and  I  have  found  the  same  feature  in  specimens  supposed  to  be  typical 
A,  crassinervia^  gathered  by  Whitehead  on  Penyghent. 

I  cannot  think  that  the  var.  Huntii  is  entitled  to  the  rank  attributed  to  it  by 
Limpricht.  In  plants  from  the  Lake  District  with  the  tall  robust  habit  and  the 
peridiaetial  bracts  as  described  by  Limpricht,  I  find  the  leaves  scarcely  or  not  at  all 
distinct  from  those  oi  V9S.  falcaicL 

B.  Chasmocalyx. 
Perichaetial  bracts  like  the  leaves,  distinctly  nerved. 

4.    AndresBa  nivalis  Hook.  (Tab.  VIII.  H.). 

Tufts  large,  soft,  2-4  inches  high,  purplish  brown.  Stem 
slender,  flaccid,  repeatedly  branched,  erect  or  decumbent,  denuded 
at  base.  Leaves  rather  distant,  secund,  at  the  apex  of  the  branches 
distinctly  falcato-secund,  soft ;  the  lower  smaller,  ovate-lanceolate ; 
the  upper  gradually  lanceolate  from  an  oblong  base,  crenulate  at 
basal  margin,  irregularly  sinuose  or  notched  in  the  upper  part ; 
strongly  papillose  on  both  sides.  Nerve  narrower  than  in  the  last 
species,  |  to  |  the  width  of  leaf  at  base,  reaching  to  apex  or 
vanishing  just  below ;  prominent  at  back  and  papillose.  Areola- 
tion  much  paler  and  less  opaque  than  in  the  other  species, 
irregularly  rounded-quadrate  above,  at  base  more  regularly 
quadrate,  not  elongate.  Dioicous ;  male  flowers  gemmiform, 
bracts  numerous,  imbricated,  the  inner  nerveless ;  perichaetial 
bracts  elongate-lanceolate,  resembling  the  leaves.  Capsule  open- 
ing by  4-6  valves,  rather  large. 

Var.  )8.  fuscescens  Hook.  Stems  more  fiexuose  and  flaccid, 
with  strongly  falcate  leaves  of  an  olive  brown  colour. 

Hab.  Alpine  rocks,  near  the  snow- line  ;  very  rare,  Grampians,  Ben  Nevis, 
Ben  Cruachan.     The  var.  on  Ben  Nevis  and  Ben  Macdhui. 

There  is  no  difficulty  in  distinguishing  A.  nivaiis  from  the  other  species  of  the 
genus,  but  in  the  field  it  might  possibly  be  passed  over  for  the  hepatic,  Herberta 
aduncot  to  which  it  bears  a  considerable  outward  resemblance. 
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The  var.  fuscescens  does  not  present  very  clearly  definable  characters ;  I  have 
found  both  forms  growing  plentifully  on  the  summit  of  Ben  Nevis,  and  intergrading  so 
•closely  that  it  is  very  difficult  at  times  to  distinguish  the  variety  from  the  type.  The 
former  is  more  usually  found  fruiting,  while  the  typical  plant  is  more  commonly  found 
with  male  flowers  ;  in  Scandinavia  the  variety  is  the  commoner  form,  and  was  there- 
fore considered  by  Zetterstedt  the  type  of  the  species. 

This  rare  and  interesting  plant  appears  to  be  more  at  home  on  the  Scotch 
mountains  than  in  any  other  place,  but  it  is  found  on  several  of  the  highest  ranges  of 
mountains  on  the  Continent. 


SUB-OLASS  III.  BRYALES. 


Spores  and  Columella  (the  latter  absent  in  Archidium) 
developed  from  the  Endothecium,  the  Columella  penetrating  the 
spore-bearing  layer  (Archesporium).  Spore-sac  separated  from 
the  wall  of  the  capsule  by  an  air  cavity.  Capsule  dehiscing 
irregularly  or  opening  with  a  lid. 

GROUP  A.  NEMATODONTEM, 


Peristome  teeth  solid,  not  transversely  barred  (very  faintly 
only  in  Buxbaumia) ;  derived  from  several  concentric  series  of 
cells  of  the  sporogonium. 

Deriv. — From  vi7/juiTo-(nemato)  thread,  and  6Sorr-(odont) 
tooth. 

Order  III.    TETRAPHIDACEiE. 

A  small  order  of  mosses  distinct  (except  in  the  §ingle  species 
of  the  exotic  genus  Calomnium  which  is  gymnostomous)  in  the 
peristome,  composed  of  four  solid  conical  homogeneous  teeth, 
derived  from  the  fission  of  the  whole  cellular  tissue  of  the  interior 
of  the  lid.  Plants  minute  and  gregarious,  or  caespitose  and 
rather  taller  but  slender.  Leaves  ovate  or  lanceolate,  smooth, 
thinly  nerved  ;  areolation  rounded-hexagonal.  Calyptra  conical, 
mitriform,  plicate.  Capsule  oval  or  cylindrical,  eiect,  symmet- 
rical, smooth  ;  annulus  none.  Inflorescence  apical,  gemmi- 
form. 


3.    TETRAPHIS.     Hedw. 


The  characters  of  the  genus  are  practically  those  of  the  Order 
as  described  above,  the  species  being  all  peristomate.  Braithwaite 
is  no  doubt  right  in  re-uniting  the  two  European  species  under 
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this  genus,  the  characters  separating  Tetrodontium  being  hardly 
of  generic  value. 

A  curious  feature  of  the  genus  is  the  presence  of  peculiar 
^*  frondiform  "  leaves  which  appear  on  the  protenema  at  the  first 
development  of  the  moss  stem  ;  they  are  more  or  less  ligulate  or 
spathulate  from  a  narrower  base,  and  in  T,  Browniana  are  some- 
times forked  above,  somewhat  as  in  the  fronds  of  the  Forked 
Spleenwort,  or  of  the  "  Stagshorn  "  Fern ;  in  this  species  they 
are  persistent ;  in  T.  pellucida,  on  the  contrary,  they  disappear 
before  the  development  of  the  stem,  and  have  on  that  account  been 
overlooked. 

The  solid,  undifferentiated  teeth  of  the  peristome  appear  to 
mark  a  primitive  stage  in  the  development  of  that  organ.  They 
are  quite  conspicuous  with  an  ordinary  pocket  lens,  and  are  not 
fragile  nor  deciduous,  so  that  they  form  a  ready  means  of  dis- 
tinguishing these  plants  from  species  of  Barbula,  &c.,  many  of 
which  in  the  fruit  and  general  appearance  are  somewhat  similar. 

Deriv. — T€Tpa  (tetra)  four,  alluding  to  the  four  peristome 
teeth. 

r  Plant  almost  stemless,  with  radical  frondiform  nerveless  leaves 2,  Browniana 

\  Plant  with  leafy  stem  ;  barren  shoots  with  terminal  gemmiferous  cups  /.  ptlludda 

1.     TetraplUB    pellucida     Hedw.     {Mnium    pellucidum    L. ; 
Georgia  pellucida  Rabenh.,  Braithw.  Br.  M.  Fl.)  (Tab.  IX.  A.). 

Plants  in  dense  tufts,  bright  green  above,  reddish  brown  below, 
\-\  inch  high.  Stems  of  two  kinds,  (i)  fertile,  simple  or  branched, 
with  imbricated  leaves,  the  lower  broadly  ovate  from  a  narrow 
base,  the  upper  more  elongated  and  narrower,  slightly  decurrent ; 
(2)  gemmiferous,  more  slender  and  flexuose,  with  more  uniformly 
rounded-ovate  and  more  distant  leaves,  ending  in  a  cup  of  ^-5 
broadly  reniform  bracts  enclosing  numerous  paraphyses  and 
stalked,  lenticular  gemmae.  Leaves  very  small  at  base  of  stems, 
larger  above,  erect  when  moist,  carinate  at  back  with  the  pro- 
minent nerve,  when  dry  slightly  undulated  ;  margin  plane,  entire  ; 
nerve  ceasing  below  apex;  areolation  rounded,  at  margin  rather 
smaller  and  more  closely  set,  the  basal  a  little  elongated, 
especially  near  the  nerve.  Autoicous,  rarely  synoicous.  Male 
flowers  apical,  on  special  shoots  arising  from  a  sterile  female 
flower,  bracts  ovate-lanceolate.  Perichaetial  bracts  elongated, 
oblong-lanceolate,  tapering  but  somewhat  obtuse,  nerved.  Seta 
slender,  >4-^/«.  long,  brown,  smooth,  straight  or  flexuose ; 
capsule  narrowly  cylindrical,   variable  in  length,  green  with  a 
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bright  red  top  when  young,  bright  reddish  brown  when  ripe  ; 
calyptra  covering  the  capsule,  white  below,  brown  above,  some- 
what lacerate  at  base,  distinctly  plicated,  at  apex  solid  and  rough ; 
lid  thin,  conical,  acute,  straight  or  oblique,  glossy  ;  peristome 
teeth  indexed  and  meeting  when  moist,  erect  and  open  when  dry, 
narrowly  triangular,  brown,  formed  of  linear  cells, 

Hab.  Turfy  banks,  peaty  soil  in  woods,  and  rotten  tree  stumps.  Widely 
distributed,  but  not  abundant.     Fr.  all  summer. 

A  very  pretty  and  interesting  species,  which  may  readily  be  identified  by  the 
peristome,  and  when  barren  by  the  terminal  gemmiferous  cups  which  seem  always  to 
be  present. 

T,  genicuUUa  Girgens.,  an  allied  species  found  in  N.  America  and  E^astem  Asia, 
differs  in  the  absence  of  gemmse,  longer  narrower  leaves,  and  especially  in  the 
geniculate  pedicel,  which  is  distantly  tuberculous  above. 

2.  Tetraphis  Browniana  Grev.  (Bryum  Brownianum  Dicks. ; 
Tetrodontium  Brownianum  Schwaeg.,  Schp.  Syn. ;  Georgia 
Brownii  CM.,  Braithw.  Br.  M.  Fl.)  (Tab.  IX.  B.). 

Very  small,  gregarious,  stemless.  Plant  at  first  consisting  of 
a  tuft  of  radical,  frondiform  leaves,  2-3  layers  of  cells  in  thickness, 
narrowly  clavate,  or  somewhat  palmately  branched  at  apex, 
brownish  green,  persistent  for  some  time  ;  female  flower  produced 
among  these  leaves,  developing  into  a  perichastium  of  8-12 
imbricated  bracts,  the  outer  very  small,  all  ovate  or  ovate-lanceo- 
late, obtuse  or  acuminate,  with  a  faint  nerve  which  disappears  in 
the  upper  half,  margin  entire,  or  more  frequently  crenulate- 
denticulate ;  cells  elliptical-rhomboid  or  narrowly  rectangular, 
rounded  at  the  angles,  with  thick  walls,  at  the  base  laxer  and 
more  regularly  rectangular;  capsule  on  a  smooth,  brown,  much 
shorter  and  more  rigid  seta,  very  small,  ovate,  firm,  dark 
brown,  solid ;  calyptra  darker,  more  deeply  cleft  at  base ;  mouth 
of  the  capsule  more  or  less  sinuosely  notched  between  the 
peristome  teeth,  which  are  much  shorter,  broadly  triangular,  of 
broader  and  shorter,  rectangular  cells,  Perigonial  bracts  fewer, 
nerveless. 

Hab.  Sandstone  or  gritstone  rocks,  frequently  growing  downwards  from  the 
roof  of  caves  or  clefts.  Frequent  in  some  parts  of  Scotland  and  the  North  of 
England,  but  not  a  common  moss.     Fr.  summer. 

A  minute  plant,  best  distinguished  in  the  field  by  the  plicate  calyptra  and  the 
peristome,  from  Seligeria,  Brachyodus,  etc. ;  under  the  microscope  it  presents  no 
resemblance  to  any  other  moss. 

T.  repanda  Funck,  a  species  or  variety  not  found  in  this  country,  but  known  in 
France  and  elsewhere  on  the  Continent,  differs  only  in  the  frondiform  leaves  being 
replaced  by  minute  flagelliform  shoots  bearing  extremely  microscopical  nerveless 
leaves. 
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Order  IV.    POLYTRICHACEiE. 

Plants  usually  of  a  large  size,  growing  on  earth,  the  simple  or 
slightly  branched  stems  springing  from  a  creeping  subterranean 
rhizome.  Leaves  usually  narrow,  the  nerve  more  or  less  expanded 
on  the  ventral  surface,  and  producing  on  that  surface  (occasionally 
also  on  the  back  of  the  lamina)  longitudinal  strips  of  tissue 
(lamellaej  in  the  form  of  thin  laminae  standing  on  edge  and 
running  parallel  to  one  another  along  the  nerve,  sometimes  in 
great  numbers  and  crowded,  or  few  and  lax,  each  usually  a 
few  rows  of  cells  in  height  and  a  single  cell  in  thickness,  so  as  to 
appear  in  transverse  section  of  a  single  row  of  superposed  cells, 
the  uppermost  or  external  cell  being  often  of  a  different  form  from 
the  lower  ones.  Upper  areolation  generally  hexagonal,  with  thin 
walls.  Inflorescence  nearly  always  dioicous,  the  male  flower 
terminal,  large,  discoid.  Capsule  on  a  long  seta,  large,  cylind- 
rical, or  prismatic  with  2-6  angles.  Calyptra  narrow,  cucuUate, 
spinulose  at  apex,  or  with  few  or  many  erect  or  deflexed  hairs. 
Peristome  (in  the  European  species)  of  32  or  64  short,  ligulate, 
unbarred  teeth,  triangular  in  transverse  section  ;  columella 
expanded  at  ap)ex  into  a  shield-shaped  membrane,  the  epiphragm, 
or,  as  it  is  sometimes  rather  inaccurately  called,  the  tympanum, 
covering  the  mouth  of  the  capsule  and  united  at  its  edges  with  the 
teeth  of  the  peristome. 

The  larger  species  of  this  Order,  being  very  noticeable  plants 
and  also  common,  are  among  the  first  which  come  under  the 
notice  of  the  student  of  mosses,  and  will  be  easily  referable  to 
their  right  Natural  Order  by  the  lamellose  face  of  the  leaf,  which  in 
Polytrichum  renders  almost  the  whole  surface  dark  green  and 
opaque :  the  lamellose-leaved  species  of  the  Tortulaceae  will  be 
readily  distinguished  by  their  small  size  and  small  fruit,  being 
usually  fertile.  The  leaves  among  the  Polytrichaceae  are  among 
the  largest,  especially  in  point  of  length,  of  any  mosses. 

The  stem  in  Polytrichaceae,  as  well  as  the  seta,  shows  a  higher 
development  than  in  any  other  Order,  there  being  a  specialised 
central  axis,  the  tissue  of  which,  both  in  anatomy  and  function, 
shows  an  approach  to  the  central  fibro-vascular  bundle  in  the 
Vascular  Cryptogams.  An  interesting  discussion  on  this  and 
other  points  in  reference  to  the  Polytrichaceae  by  J.  R.  Vaizey 
will  be  found  in  the  Joum.  of  the  Linn.  Soc.,  Botany,  Vol.  XXIV., 
p.  262,  "  On  the  Anatomy  and  Development  of  the  Sporogonium 
of  the  Mosses." 
D 


Digitized  by  VjOOQIC 


34  POLYTRICHACE^. 

The  structure  and  function  of  the  peristome  and  epiphragm 
are  of  great  interest,  and  the  student  is  referred  to  the  description 
of  these  parts  in  Dr.  Braithwaite's  British  Moss  Flora,  and  in 
Philibert's  admirable  papers  on  the  peristome  in  the  Revue 
Bryologique. 

Besides  the  British  genera,  there  are  two  exotic  genera  of 
importance,  Dawsonia  and  Lyellia. 

A  useful  synopsis  of  the  European  and  North  American 
species  of  Polytrichaceae  by  N.  C.  Kindberg  will  be  found  in  the 
Rev.  Bry.,  1894,  pp.  33,  sqq. 


4.    OATHARINEA  Ehrh. 

(Synonym,  Atrichum  P.  Beauv,^  Schimper  Syn.,  et  plur.  auct.) 

Stems  moderately  tall,  leaves  slightly  embracing:  the  stem, 
but  not  sheathing,  nor  narrowed  above  the  base,  Ungulate  or 
ovate-oblong,  crisped  when  dry,  bordered  and  serrate,  generally 
undulated,  with  few  straight  lamellx  above.  Calyptra  without 
hairs,  spinulose-papillose  at  apex.  Capsule  smooth,  oval  or 
cylindric,  curved ;  lid  long-beaked ;  peristome  of  32  teeth,  with  a 
narrow  basal  membrane.     Inflorescence  usually  dioicous. 

Deriv. — After  the  Empress  Catherine  II.  of  Russia. 

TLs.  narrow-Ungulate,  cells  12-27  fi 2 

\Ls.  wider,  oblong,  lamina  smooth  at  back,  cells  25-45  /i 4  crispa 

/  Lamellce  about  5-7  ;  capsule  suberect,  cylindric j.  angustaia 

\  Lamellae  about  2-5  ;  capsule  arcuate,  or  suberect  and  very  short 3 

r Capsule  arcuate,  cylindric  ;  autoicous  or  paroicous  /.  undukUa 

^  \  Capsule  inclined,  oblong  ;  dioicous 2.  tenella 

1.    Oatharinea  undulata  Web.  &  Mohr  (Bryum  undu latum 
L.,  Atrichum  undulatum  P.  Beauv.,  Schp.  Syn.)  (Tab.  IX.  D.). 

Plants  in  loose  patches,  dull  green,  in  open  dry  spots 
yellowish;  stems  erect,  1-2  inches  high,  simple  or  bifid,  from  a 
much  branched,  rooting,  underground  rhizome ;  leaves  very  small 
below,  scale-like,  gradually  longer  above,  in  the  upper  part  very 
longly  lingulate,  2-3  lines  long,  strongly  transversely  undulate, 
chiefly  in  the  upper  half,  much  crisped  and  incurved  when  dry, 
flexuose  and  patulous  when  moist,  acute  or  somewhat  obtuse, 
bordered  with  a  narrow,  distinct  margin  of  2-3  rows  of  very 
narrow,  brownish,  cartilaginous  cells,  sharply  spinose  for  the 
greater  part  of  its  length  with  strong  teeth,  usually  in  pairs  ;  the 
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surface  of    the   leaf   also,   at   the   back,   in   the  upper  half  and 
especially  near  the  apex,  is  beset  with  somewhat  similar  spines, 
usually  in  transverse  rows,  on  the  crests  of  the  undulations ;  nerve 
N-anishing  in  the  apex  of  the  leaf,  sharply  spinulose  at  back  above  ; 
areolation  rather  large,  chlorophyllose,  in  the  upper  part  of  the 
leaf  hexagonal  or  elliptic-hexagonal  (with  the  longer  axis  trans- 
verse to  the  direction  of  the  leaf,  i.e,  broader  than  long),  gradually 
becoming  larger  and  quadrate  below,  elongate-rectangular  at  the 
base.      Lamellae  2-4,   more   rarely  5  or  6,   straight,   the  upper 
margin  very  bluntly  notched  ;  in  section  each  of  3  to  ^  (rarely  2-7) 
nearly  equal,  smooth  rounded  cells.     Cells  of  leaf  and  lamellae 
18-22  /*  in  diameter.    Inflorescence  autoicous,  functionally  dioicous, 
Male  flower  terminating  the  first  year's  stem,  the  axis  of  which  is 
subsequently  prolonged,  and  next  year  produces  a  terminal  fertile 
flower.     Perichaetial  bracts  longer  and  narrower,  but  otherwise 
resembling  the  leaves.     Seta  erect,  flexuose,  reddish  brown,  i-ij 
inches  long,  often   two  or  more  together  from  the  same  peri- 
chaetium  ;  capsule  cylindrical,  variable  in  length,  strongly  arcuate 
and  inclined,  brown,  thick-walled,  lid  subulate,  curved,  almost  as 
long  as  the  capsule.     Calyptra  pale,  rough  at  apex,  covering  about 
one-third  of  the   capsule.     Teeth  of  peristome  long,  lanceolate, 
obtuse,  the  median  line  orange,  the  edges  pale,  basal  membrane 
reddish. 

Var.  /?.  minor  W.  &  M.  Stem  short,  leaves  short,  less 
undulated.  Capsule  shorter,  suberect,  unequal,  on  a  shorter 
pedicel. 

Var.  y.  Haussknechtii  Dixon  (Catharinea  Haussknechtii 
Broth.,  Braithw.  Br.  M.  Fl.,  Vol.  II.  Suppl. ;  Atrichum  Hauss- 
knechtii Jur.  &  Milde). 

Inflorescence  terminal,  paroicous  or  perhaps  rather  synoicous ; 
antheridia  central,  with  suddenly  accuminate  almost  entire  bracts, 
surrounded  by  a  row  of  archegonia.  Two  or  more  capsules  are 
produced  from  the  same  perichaetium  ;  subsequently  the  axis  is 
produced  as  in  C.  undulata,  so  that  the  fruitstalks,  which  are 
persistent  for  a  year  or  more,  appear  lateral,  a  new  inflorescence 
and  fruit  being  formed  at  the  fresh  apex  in  the  following  year ;  in 
thb  way  the  old  fruitstalks  of  one  or  two  years'  growth  may  be 
seen  on  the  side  of  the  stem. 

IIab.  Oo  sandy  soil  or  clay,  in  woods,  on  heaths,  etc.,  very  common.  The 
m.  3  in  drier,  stony  places.     The  var.  7  rare.     Fr.  late  autumn  and  winter. 

A  very  common  plant,  with  the  aspect  of  which  the  student  soon  becomes 
^iar ;  it  has  little  resemblance  to  any  other  species — beyond  those  of  its  own 
?was— except  Mnium  undulatum^  which  might  sometimes  be  confused  with  it,  but 
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-which  is  easily  distinguished  by  its  marginal  teeth  being  single,  not  in  pairs,  the  basal 
cells  not  regularly  rectangular,  the  broader  margin,  percurrent  nerve,  etc.  The 
■characters  distinguishing  it  from  C.  angustata^  C.  tenclla^  and  C  crispa  are  described 
under  those  species. 

Within  slight  limits  it  shows  a  considerable  variation,  chiefly  in  the  form  and  size 
of  capsule,  the  apex  of  the  leaves  more  or  less  acute,  and  the  amount  of  their 
undulations;  the  var.  minor  is  not  much  more  than  a  starved  form,  and  may  be 
found  growing  with  the  type  with  intermediate  forms. 

The  var.  Hatissknechtii  is  probably  rather  a  sport  than  a  true  variety.  The 
inflorescence  is  an  exceedingly  unstable  character  in  C  undulaia^  male  flowers  are 
occasionally  repeated  two  or  three  times  on  the  same  stem.  The  setse  are  frequently 
aggregated  even  when  the  inflorescence  is  otherwise  normal,  and  other  variations 
occur.  In  plants  with  the  synoicous  inflorescence  and  the  aggregate  and  lateral 
seta  of  the  variety  I  have  found  no  correlation  with  the  form  of  leaf  and  of  capsule 
•described  by  tho<ie  who  regard  C.  Haussknechtii  as  a  species.  A  single  patch  will 
often  display  a  great  variety  of  forms  in  these  respects. 

2.  Oatharinea  tenella  Rohl.  (Africhum  tenellum  B.  &  S., 

Schp.  Syn.)  (Tab.  LXI.  C). 

Resembling  C,  undulata  var.  minor.  In  loose  tufts,  dull  or 
yellowish  green,  stems  J-i  inch  high,  simple.  Upper  leaves 
oblong-lanceolate  or  lanceolate,  short,  1^-2  lines  long,  scarcely 
undulate,  with  very  few  or  no  spines  at  back,  border  spinose  to 
below  the  middle.  Lamellae  2-4,  each  of  3-6  rows  of  cells.  Leaf 
cells  18-27  /*  ^^  diameter.  Dioicous.  Seta  short,  less  than  i  inch, 
yellowish,  becoming  red  later.  Capsule  very  short,  obovate  or 
oblong,  slightly  inclined.     Calyptra  almost  smooth. 

Hab.  On  sandy  and  clayey  ground,  usually  in  moist  places.  Very  rare. 
Bedgbury  Wood,  Goudhurst,  Kent  (Sir  /as,  Stirling  and  E,  S,  Salmon,  iS^J, 
Fr.  autumn. 

Extremely  close  to  C,  unduiata  var.  minor,  and  scarcely  separable  from  some  of 
the  most  extreme  forms  of  that  variety,  except  by  the  dioicous  inflorescence.  As  a 
rule,  however,  the  small  size  of  all  its  parts,  together  with  the  leaves  scarcely  at  all 
undulate,  at  back  almost  smooth,  render  it  easy  of  identification.  The  lesuf  cells, 
especially  in  the  lower  leaves,  are  slightly  larger  than  in  C.  unduiata.  According  to 
Limpricht,  it  differs  also  in  the  yellowish  seta,  more  quadrate  cells  of  the  exothecium, 
and  in  the  earlier  time  of  fruiting— August  and  September.  The  ripe  seta,  however, 
in  my  specimens  is  frequently  deep  red,  becoming  much  darker  when  old  ;  and  the 
cells  of  the  exothecium  in  no  way  differ  from  those  of  C  undulata  var.  minor ^  being 
both  quadrate  and  rectangular  in  the  same  capsule.  I  do  not  think  the  time  of 
fruiting  can  be  relied  upon  ;  Mr.  Salmon's  specimens,  gathered  in  December,  have 
several  of  the  capsules  still  operculate  and  immature  ;  and  I  have  gathered  the  plant 
in  Norway  in  the  beginning  of  August  with  the  seta  only  just  developed.  Occasionally 
an  old  inflorescence  may  be  found  on  the  stem  below  the  fruiting  perichseiium,  but  it 
will  be  found  on  examination  that  it  is  a  female  flower,  not  a  male  one,  as  in  the 
case  of  C.  undulata, 

C,  crispa  differs  in  the  taller  stems,  larger,  more  loosely  set  leaves,  and  much 
larger  cells,  etc. 

3.  Oatharinea    angustata    Brid.    (Atrichum    angustatum 

B.  &  S.,  Schp.  Syn.)  (Tab.  IX.  E.). 

Much  like  small  forms  of  C  undulata,  but  with  short,  simple 

Digitized  by  VjOOQIC 


4.  CATHARINEA.  37 

stems,  and  of  a  more  reddish  tint.  Leaves  crowded,  straighter 
and  more  erect,  oblong-lanceolate,  shorter,  obtuse,  less  undulate, 
more  sparingly  and  less  sharply  spinulose  at  back,  with  smaller 
ar eolation  ;  the  margin  with  smaller  teeth,  serrate  only  in  the 
upper  half  or  with  only  a  few  very  minute  teeth  below  the 
middle ;  lamellae  more  numerous,  5-7,  higher,  in  section  each  of 
yg  equal  cells.  Leaf  cells  and  cells  of  lamellae  smaller,  12-14  ft 
in  diameter.  Dioicous,  male  flowers  cup-shaped,  growing  on 
separate  tufts  of  plants.  Capsule  nearly  erect  and  only  slightly 
arcuate  or  almost  straight ;  narrower  in  proportion  to  its  length 
than  in  C,  undulata. 

Hab.  In  similar  situations,  but  much  rarer.  Found  in  several  counties  of 
Eni^kind  and  not  rare  in  Sussex  ;  Perthshire.     Fr.  winter. 

C  angustaia^  though  a  distinct  species,  is  separated  rather  by  a  combination  of 
characters,  most  of  which  may,  at  one  time  or  another,  be  found  to  some  extent  in 
C.  undulcUa^  than  by  any  very  clearly  defined  and  obvious  character  ;  apart  from  the 
inflorescence,  however,  the  character  of  the  lamellae  will  usually  serve  to  separate  the 
two  species.  In  C  widulata  they  are  few  and  short,  so  that  when  flattened  out  on 
each  side  of  the  nerve,  as  by  the  pressure  of  a  cover-glass,  the  space  occupied  by  them 
only  amounts  (in  the  upper  half  of  the  leaf)  to  about  \  to  -^  of  the  total  width  of  the 
leaf;  whereas  in  the  present  species  they  will  be  found  to  cover,  under  the  same 
drcnmsiances,  J  and  even  |  of  the  width  ;  the  smaller  cells  and  much  weaker 
serration  of  the  leaf  margin  are  also  distinguishing  features.  The  plant  has,  however,  a 
dktinct  appearance  of  its  own,  and  I  have  found  it  quite  possible  to  distinguish  it  in  the 
barren  state,  even  from  the  smaller  forms  of  C  undulata  with  which  it  sometimes 
grows,  and  without  the  aid  of  a  lens,  by  the  more  lurid  colour,  and  the  more  erect, 
less  undulate  leaves.  The  leaf  characters  will  also  in  the  absence  of  fruit  separate  it 
from  C.  tenella.  The  narrower  leaves,  spinulose  at  back  of  lamina,  will  distinguish  it 
from  C.  crispa.  It  is  a  much  commoner  species  in  N.  America  than  in  Europe, 
Like  C.  undulata^  it  varies  very  considerably  in  length  of  capsule. 

4.     Catharinea  crispa  James  (Atrichum  crtspum  Sull.,  Schp. 
Syn.)  (Tab.  IX.  F.). 

\n  soit  tufts,  dull  or  yellowish  green.  Stems  tall,  erect^ 
simple,  2-4  inches  high.  Leaves  distant,  rather  large,  oval-oblong 
or  oblong-lanceolate ,  the  lower  shorter  and  broader,  patent,  when 
dry  crisped,  hardly  at  all  undulate,  obtusely  acuminate ;  nerve 
strong,  reddish  brown,  vanishing  in  the  apex,  with  a  few  rather 
blunt  teeth  at  back  above  ;  border  reddish,  dentate  from  near  the 
base,  teeth  smaller  than  in  C,  undulata ,  less  frequently  in  pairs  ; 
lamellae  very  low  and  indistinct,  1-4,  somewhat  undulate  on  the 
margin  and  frequently  interrupted,  vanishing  in  the  lower  half  of 
the  leaf,  in  section  of  /-j  rather  large  equal  cells.  Areolation 
larger  than  in  any  of  the  previous  species,  25-45  /^'  elongate 
towards  base  and  less  chlorophyllose,  the  upper  quadrate- 
hexagonal  or  rounded,  smaller  towards  the  margin,  not  spinose  at 
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back.  Dioicous ;  male  plants  taller,  in  separate  tufts.  Setae 
slender,  often  two  or  three  together,  somewhat  flexuose ;  capsule 
erect  or  nearly  so,  slightly  curved,  narrowly  obconical,  wide- 
mouthed  ;  lid  conical  with  a  subulate  beak.  Peristome  teeth 
narrow,  unequal,  basal  membrane  very  narrow. 

Var.  /?.  densifolia  Lindb.     Dwarf ;  leaves  crowded,  broader 
and  mqre  elliptical,  patulous. 

Hab.  Sides  and  beds  of  rocky  streams,  among  grass  or  in  sand  ;  rare.  Male 
and  barren  plants  only.     The  var.  /S  at  Oakmere,  Cheshire. 

The  fertile  plant  has  been  found  in  N.  America  only ;  the  stem  is  shorter,  the 
leaves  longer  and  closer  than  in  our  plants.  The  laxer  areolation  and  the  few  and  in- 
distinct lamellne  will  easily  distinguish  it  from  the  other  species ;  indeed,  it  is  much 
more  likely  to  be  confounded  with  Mnium  hornum^  which  it  closely  resembles,  but  a 
careful  examination  will  detect  the  presence  of  lamellae,  though  they  are  sometimes  so 
slightly  developed  that,  without  care,  they  are  liable  to  be  overlooked  ;  the  cells  in 
Mnium  hornum  are  moreover  distinctly  smaller  than  in  our  plant. 

The  large  tufts  in  which  it  grows  are  often  embedded  almost  up  to  the  tops  of  the 
stems  in  sand  or  dibris. 


5.    OLIGOTRIOHUM  De  Cand. 

Stems  simple,  from  a  subterranean  rhizome.  Leaves  oblong 
or  lineal-lanceolate,  not  contracted  above  the  sheathing  base, 
concave y  with  numerous  sinuose  lamellae  in  front  and  a  few  at 
back.  Dioicous.  Capsule  erect,  ovate-oblong ;  calyptra  with  a 
few  scattered  erect  hairs ;  teeth  of  peristome  slender,  irregular. 

Intermediate  between  Catharinea  and  Polytrichum, 

Deriv.— 6A.iyo-(oligo)  few,  and  T/)ixo-(t^icho)  hair,  alluding  to 
the  calyptra. 

1.  Oligotrichum  hercynicum  Lam.  {Catharinea  hercynica 
Ehrh. ;  O.  incurvum  Lindb.,  Handb.  Ed.  I,  Braithw.  Br. 
M.  Fl.)  (Tab.  IX.  C). 

Loosely  caespitose,  glaucous  green ^  reddish  brown  when  old. 
Stems  about  one  inch  high,  erect,  rigid,  unbranched.  Leaves 
small  and  distant  below,  crowded  above,  erect  or  spreading,  when 
dry  strongly  incurved  or  twisted,  but  less  crisped  and  undulate 
than  in  Catharinea,  lanceolate  from  an  oblong,  thin,  sheathing 
base  ;  concave,  more  or  less  acute,  not  bordered^  margin  incurved, 
especially  above,  remotely  and  minutely  dentate,  coarsely  notched 
at  apex  ;  areolation  small,  regularly  rectangular  at  base,  then 
quadrate,  in  upper  part  of  the  leaf  irregularly  hexagonal ;  nerve 
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with  lamellae  on  both  sides,  at  the  back  few  (3-5),  short,  bluntly- 
serrate,  low,  and  rather  in  the  form  of  ridges  than  lamellae  ;  on  the 
upper  surface  numerous,  jo- 12,  high,  sinuose  from  side  to  side 
when  viewed  from  above,  occupying  about  one-third  or  half  the 
width  of  leaf  in  upper  part,  their  upper  margin  variously  notched 
and  crested ;  in  section  of  6-12  equal  cells.  Dioicous ;  male 
plants  shorter,  flowers  brownish  red,  discoid.  Capsule  on  a 
rather  thick  seta,  which  is  f-i  inch  long  (rarely  ijin.)*  ovate- 
cylindrical,  erect  or  somewhat  inclined,  somewhat  plicate  when 
dry,  and  contracted  below  the  mouth  ;  lid  shortly  rostrate,  oblique, 
often  falling  off  with  the  calyptra  ;  columella  four-winged  ; 
peristome  teeth  short,  unequal. 

Var.  ^.  laxum  Braithw.  Stem  taller,  2-4  inches  high,  slender. 
Leaves  more  distant,  spreading,  pellucid,  with  fewer  lamellae ^  and 
much  larger  cells,  more  distinctly  toothed.     Barren. 

Hab.  Sandy  and  stony  ground  on  or  about  mountains.  The  var.  /S  rare  ;  Ben 
Nevis  ;  Bangor,  Snowdon,  and  other  places  in  Wales.     Fr.  late  summer. 

In  this  species,  as  in  Polytrichum,  the  axis  of  the  male  plant  is  produced  and 
continues  growing  beyond  the  first  year's  perigonium  ;  producing  another  in  the  follow- 
ing year,  so  that  two  or  three  perigonia  may  be  found  one  above  the  other  on  the 
same  stem. 

Although  the  lamina  of  the  leaf  is  not  spinose  at  back,  a  few  short,  toothed 
lamella  may  frequently  he  found,  principally  near  the  apex.  A  very  curious  form 
which  I  gathered  near  Ll)ni  Dinas,  Beddgelert,  somewhat  intermediate  between  the 
type  and  the  var.  laxum^  has  stems  2-4  inches  long,  frequently  branched^  with  the 
leaves  much  crisped  when  dry,  pellucid  and  with  few  lamellae  as  in  var.  iaxum,  but 
with  cells  quite  as  small  as  in  the  type,  and  numerous  short  lamellae  scattered  over  the 
back  of  the  lamina  near  apex,  principally  near  the  margin. 

The  name  incurvum  must  give  place  to  O,  hercynicuniy  as  the  older  combination. 


6.    POLTTRIOHUM  Dill. 


Plants  varying  in  size,  often  tall  and  showy,  the  stems 
innovating  from  creeping  underground  rhizomes,  occasionally 
branched  above.  Leaves  large,  suddenly  narrowed  above  the 
membranous,  sheathing  base,  not  bordered ;  the  nerve  broad, 
sometimes  toothed  but  not  lamellate  at  back,  covered  on  the  upper 
surface  with  numerous  straight  lamellae,  occupying  the  greater 
part  of  the  width  of  the  limb,  and  rendering  the  leaf  rigid  and 
opaque ;  lamellae  entire  or  crenulate  along  the  upper  margin,  not 
coarsely  toothed,  Dioicous  (in  the  European  species).  Calyptra 
covered  with  a  thick  felt  of  deflexed  hairs  reaching  far  below  its 
base  and  usually  covering  the  greater  part  of  the  capsule,  or  the 
whole.     Capsule  erect  or  cemuous,  cylindrical  or  angular,  with  or 
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without  apophysis.     Lid  plane  or  convex,  with  a  subulate  beak- 
Teeth  of  peristome  32  or  64. 

A  large  genus,  exhibiting  much  variety  in  size,  but  very 
uniform  in  the  general  arrangement  and  form  of  the  leaves. 
The  character  of  the  apical  cell  of  the  lamellae  when  seen  in 
section  is  of  great  value  in  distinguishing  the  species,  es|>ecially 
when  barren. 

Deriv. — wokv  (poly)  many,  and  T/[)txo-(tricho)  hair ;  from  the 
hairy  calyptra. 

/Leaf-margin  entire,  inflexed  over  the  lamellae  (capsule  angled) 2 

\Leaf-margin  more  or  less  toothed,  not  inflexed 5 

{Ls.  bluntish,  more  or  less  cucullate  at  apex,  nerve  scarcely  excurrent 
J.  sexangulare 
Ls.  aristate  at  apex  3 

r  Arista  long,  hyaline,  very  rough / 6,  piliferum 

^V Arista  short,  coloured  ....4 

/Stem  not  tomentose  ;  Is.  spreading  ;  capsule  oblong 7.  junip^rinuni 

^\Stem  densely  tomentose  ;  Is.  erect ;  capsule  small,  cubic  7*.  siricium 

(Capsule  4-6  angled  ;   Is.  with  narrow  tapering  points,  border-cells  of  lamella 
smooth    6 
Capsule  not  angled  ;  Is.  either  with  short  wide  points   or  with  border-cells  of 
lamellae  papillose  8 

{Capsule  cubic,  sharply  angled  ;  border-cells  of  lamellae  grooved  longitudinally 
10,  commune 
Capsule  oblong  ;  border-cells  of  lamellae  similar  to  the  rest,  not  grooved    7 

/Capsule  distinctly  angled  ;  basal  cells  of  Is.  very  long  and  narrow 9.  formosunt 

'  \Capsule  obscurely  angled;  basal  cells  shorter  and  wider 8,  gracile 

(Ls.   with  short,  wide  points,  border-cells  of  lamellae  similar  to  the  rest,   thin, 
smooth   9^ 
Ls.  with  long,  narrow  points ;  border-cells  of  lamellae  large,  thickened,  papillose 
10 

/Capsule  very  short,  columella  cylindric  ;  Is.  loosely  toothed i,  nanuni 

^ \ Capsule  cylindric,  columella  winged  ;  Is.  sharply  toothed    2,  aloides 

/Capsule  cylindric,  erect  or  nearly  so  ;  border-cells  of  lamellae  round.j.  urnigerum 
\Capsule  tumid,  inclined  ;  border-cells  oval 4.  alpinum 


A.      POGONATUM.  ^ 

Capsule  oval  or  cylindrical,  in  transverse  section  circular  ; 
not  or  hardly  apophysate. 

1.  Polytriohum  nanum  Neck.  (P.  subrotundum  Huds., 
Braithw.  Br.  M.  Fl. ;  Pogonatum  nanum  P.  Beauv.,  Schp. 
Syn.)  (Tab.  X.  A.). 

Plants  gregarious,  deep  green ;  stems  very  short ,  \-\  inch 
high,  simple,  naked  below,  intermixed  with  green  protonema  at 
base.  Leaves  from  an  erect  sheathing  base,  spreading,  with  a 
lingulate   or    ovate-lanceolate    limb,  obtusely  pointed,  with    the 
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margin  erect  at  apex,  bluntly  toothed  from  about  the  middle  of 
the  limb,  the  teeth  brownish,  composed  usually  of  a  single  cell, 
remote  below,  more  crowded  above  ;  nerve  percurrent,  bluntly 
toothed  at  back  of  apex,  very  broad  on  the  face  of  the  leaf,  and 
covered  with  jo-^o  lamellae,  occupying  the  greater  part  of  the 
limb  to  near  its  base,  in  section  of  6-8  small  equal  rounded  cells. 
Areolation  rounded-hexagonal  above,  hexagonal  at  base  of  limb 
and  basal  margin,  narrow-rectangular  at  mid-base.  Seta  thin, 
flexuose,  variable  in  length.  Capsule  small,  erect  or  inclined, 
oval  or  almost  spherical,  with  a  rostellate  lid,  wide-mouthed  and 
turbinate  after  the  fall  of  the  lid,  minutely  punctate  with  very  fine 
papillae.  Calyptra  hardly  reaching  the  base  of  the  capsule. 
Peristome  teeth  32,  rather  large  in  proportion  to  the  size  of  the 
fruit.     Columella  cylindrical.     Spores  14-18  ft. 

Var.  j8.  longisetum  Hampe.     Leaves  longer,  narrower ;  seta 
long,  I -I  J  inches  ;  capsule  oval -oblong. 

Hab.  Sandy  ground  on  banks  and  heaths.  Frequent.  The  var.  /S  rare.  Fr. 
osttally  winter  and  spring,  but  variable. 

There  is  considerable  variation  in  the  length  and  the  serrature  of  the  leaves, 
length  of  seta,  and  form  of  capsule ;  but  the  present  species  is  generally  sufficiently 
distinct  from  the  next  by  the  obtusely  serrate  leaves,  and  in  doubtful  cases  the 
cylindrical  columella,  without  wings,  and  the  surface  of  the  exothecium  cells,  will 
clearly  distinguish  it.  With  a  low  power  the  capsule  wall  appears  smooth  or  only 
slightly  and  irregularly  mamillate ;  it  is  only  under  a  higher  magnification  that  the 
minute  papillae  become  visible.  The  whole  surface  of  the  capsule  in  P.  aloides  is 
scabrous  with  very  large  conical  papillse,  one  crowning  each  cell  of  the  exothecium. 
Fortunately  for  the  student,  the  species  of  this  genus,  although  dioicous,  are  usually 
feitile,  and  the  fruit  is  of  great  aid  in  the  determination  of  the  species. 

2.  Polytrichum  aloides  Hedw.  (Pogonatum  aloides  P.  Beauv.,. 
Schp.  Syn.)  (Tab.  X.  C). 

Usually  more  elongated  in  all  its  parts  than  the  last  species ; 
stem  taller,  4-J  inches  high,  sometimes  forked.  Leaves  longer, 
linear-lanceolate,  obtuse  or  acute,  densely  and  sharply  serrate 
from  the  base  of  the  limb,  several  cells  usually  entering  into  the 
composition  of  each  tooth.  Lamellae  more  numerous,  40-60, 
lower,  in  section  of  3-5  cells.  Calyptra  slightly  narrower, 
covering  the  entire  capsule,  which  is  oblong-cylindrical,  erect  or 
slightly  inclined ;  constricted  below  the  mouth  and  urceolate  after 
the  fall  of  the  lid,  distinctly  and  highly  papillose  over  the  whole 
surface  ;  greenish  brown  or  brown.  Columella  four-winged. 
Peristome  teeth  shorter.    Spores  8-12  ^. 

Var.  p.  Dicksoni  Wallm.  (Polytrichum  Dicksoni  Turner, 
Pogonatum   aloides  var.  defluens  Brid.,  Schp.  Syn.).    Dwarf ; 
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seta  very  short,  capsule  obovate , ^^Xi?i}\y  urceolate  or  turbinate; 
hairs  of  calyptra  sometimes  confluent  below  the  capsule. 

Hab.  Dry  banks,  disused  quarries,  etc.  A  much  more  frequent  species  than 
the  last.     The  var.  /S  not  common.     Fr.  as  in  P,  nanum. 

Much  like  the  last  species  and  similarly  variable,  but  quite  distinct  as  noted 
under  that  plant.  These  two  species  are  often  separated  from  the  following  under  the 
title  Aloidella,  derived,  like  the  specific  name  of  the  present  species,  from  the  solid, 
toothed,  aloe-like  leaves.  The  two  following  species  are  taller,  more  branched,  with 
longer,  more  pointed  leaves. 

3.    Polytrichum  umigerum  L.    (Pogonatum  urnigerum  P. 
Beauv.,  Schp.  Syn.)  (Tab.  X.  D.). 

Stems  in  lax  patches,  rigid,  erect,  1-3  inches  high,  innovating 
laterally,  sometimes  twice  or  thrice  forked  or  with  several  close, 
crowded,  fasciculate  branches  ;  glaucous  green,  brown  below. 
Lower  leaves  scale-like,  apiculate,  upper  lanceolate  from  a  pale 
sheathing  base,  patulous  when  moist ;  rigid,  appressed  to  stem, 
erect  or  slightly  incurved  when  dry  ;  crowded,  long,  at  apex 
acuminate  to  an  acute  point  formed  by  the  slightly  excurrent 
nerve,  which  is  sharply  spinose  at  back.  Limb  plane,  sharply 
toothed  at  margin  from  near  the  base ;  areolation  of  the  base 
narrowly  rectangular,  without  chlorophyll,  whitish  brown,  of  the 
limb  quadrate-hexagonal  or  rounded,  at  base  of  limb  very  narrowly 
transversely  elliptical,  small  and  dense.  Lamellae  about  ^o,  low, 
very  much  crowded,  in  section  of  4-6  cells,  the  uppermost  cell 
larger,  rounded,  yellowish  brown,  papillose,  the  rest  smooth, 
green.  Seta  rather  long,  i-ij  inches,  slender,  pale  reddish. 
Calyptra  longer  than  capsule.  Capsule  erect  or  very  slightly 
inclined,  symmetrical,  resembling  the  last,  but  larger  and  some- 
what more  cylindrical,  wide-mouthed,  golden  brown,  hnally  brown, 
very  papillose,  without  stomata.  Lid  with  an  almost  straight, 
subulate  beak.     Teeth  of  peristome  reddish. 

Var.  p.  humile  Wahl.  (Po^,  urnigerum  var.  humile  Brid.). 
Stems  short,  simple,  scattered ;  leaves  shorter.  Capsule  narrower 
and  smaller,  on  a  shorter  seta, 

Hab.  Dry  and  stony  places  ;  most  common  in  subalpine  situations  ;  the  var.  3 
in  drier,  more  exposed  situations,  rare.     Fr.  autumn  and  winter. 

The  glaucous  colour  will  usually  distinguish  the  present  from  the  next  species,  as 
also  the  eiect,  symmetrical,  papillose  capsule.  The  var.  humile  is  perhaps  rather  a 
starved  form  than  a  permanent  variety. 

P,  capillare  Rich.,  found  in  Scandinavia,  and  common  in  N.  America,  is 
somewhat  intermediate  between  this  and  P.  aloides ;  with  the  habit  of  the  latter  it 
-has  very  sharply  serrate  leaves,  the  teeth  being  often  patent  and  recurved.  The 
European  form  (Schp.  .Syn.  Ed,  2^  p.  S3^)  is,  however,  not  so  strongly  marked. 
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4.    Polytrichum    alpinum  L.    (Pogonatum  alpinum    Rohl, 
Schp.  Syn.)  (Tab.  X.  B.). 

Stems  loosely  or  densely  tufted,  tall,  much  branched,  decum- 
bent at  base.  Leaves  dull  green,  rather  longer  and  more  flexuose 
than  in  the  last  species,  more  narrowly  acuminate,  the  serratures 
slightly  less  acute  in  outline  ;  lamellae  fewer,  about  jj,  less 
crowded,  higher,  in  section  of  5-<?  cells,  the  marginal  ones  larger, 
ovate-conical,  papillose,  yellowish.  Seta  long,  flexuose.  Capsule 
inclined  and  arcuate,  variable  in  size  and  form  from  sub-globose 
to  elongate-cylindrical  and  curved,  usually  oblong-cylindrical,  and 
somewhat  gibbous  on  the  upper  side,  narrower  at  the  mouth  than 
below,  not  papillose,  with  a  short  neck,  bearing  stomata,  greenish 
brown,  blackish  when  old  and  rugose  ;  lid  with  a  long,  curved, 
subulate  beak  ;  calyptra  shorter  than  the  capsule.  Peristome 
teeth  short  and  irregular. 

Var.  ^.  silvaticum  Lindb.  (P,  stlvaticum  Menz.,  Pog. 
alpinum  var.  arcticum  Brid.,  Schp.  Syn.).  Stems  slightly 
branched ;  capsule  elongate,  cylindrical,  narrow,  curved,  softer, 
with  a  less  distinct  neck. 

Var.  y.  septentrionale  Lindb.  (Polytrichum  septentrionale 
Swartz).  Stem  short  ;  leaves  slightly  subsecund,  shorter ; 
capsule  oval-globose,  suberect, 

Hab.  Stony  and  grassy  places  on  mountains  and  moors.  Frequent.  Fr.  late 
summer. 

Readily  distinguishable  in  almost  all  cases  by  its  curved,  asymmetrical  capsule, 
without  angles,  and  almost  always  smaller  at  the  mouth,  not  wider  as  is  that  of 
P.  umigerum  ;  in  doubtful  cases  the  other  points,  italicised  above,  will  amply  suffice 
to  determine  it.  It  is  a  most  variable  plant  in  s'ze,  and  in  the  form  and  magnitude  of 
the  fruit,  and  the  many  varieties  that  have  been  described  are  far  from  cons'.ant. 
The  var.  silvaticum  represents  one  extreme,  with  tall  stems,  long  loose  leaves,  and 
very  long,  narrow  capsule.  The  other  extreme  is  reached  in  var.  septentrionale ; 
here  the  tufts  are  dense,  the  leaves  close  and  short,  the  capsule  small  and  subglobose. 
I  have  seen  no  British  specimens  of  var.  silvaticum^  nor  do  I  know  of  any  certain 
records.  The  var.  septentrionale  I  have  not  seen  recorded,  but  I  have  gathered  a 
form  on  Slieve  League,  Co.  Donegal,  and  on  one  or  two  of  the  higher  Scotch 
iDountains,  which  appears  to  be  referable  to  this  variety  ;  the  seta  is  often  barely  f  of 
an  inch  long,  and  many  of  the  capsules  are  hardly  longer  than  broad.  Intermediate 
forms  approaching  this  variety  are  numerous.  It  is  merely  through  a  wrongly  named 
specimen  that  P,  septentrionale  Sw.  has  been  referred  to  P.  sexan^lare.  The  var. 
catnpanulatum  appears  an  unsatisfactory  form,  and  I  have  not  retained  it. 

B.      EU-POLYTRICHUM. 

Capsule  with  2-6  usually  acute  angles;  apophysis  generally 
well-defined.     Peristome  teeth  64. 
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5.  Polytrichum  sexangulare  Florke  (Tab.  X.  E.). 

Stems  erect  or  decumbent,  usually  1-2  inches  high,  occa- 
sionally 2-5  inches,  simple  or  slightly  divided,  rigid,  in  tufts  or 
loose  patches,  not  tomentose  at  the  base.  Leaves  short,  rather 
obtuse,  linear-lanceolate  from  a  broad  sheathing  base,  patent  when 
moist ;  the  lower  ones  glossy,  dark  coloured ;  when  dry  closely 
imbricate,  rigid,  incurved  at  apex  ;  margin  entire,  incurved  from 
near  the  base  of  limb,  at  apex  cucullate.  Lamellae  jo-j^^  in 
section  of  4-6  cells,  the  marginal  one  larger,  ovate-conical,  smooth. 
Seta  rather  thick,  short,  i-ii  inches.  Calyptra  not  covering  the 
capsule.  Capsule  erect  or  inclined,  oval,  with  6  obtuse  angles, 
reddish  brown  ;  apophysis  obconical,  not  constricted  to  a  neck 
above ;  lid  with  a  rather  thick  beak.  Peristome  of  64  teeth,  short, 
unequal. 

Hab.  Summits  of  the  higher  Scotch  mountains,  where  the  snow  lies  till  late ; 
very  rare ;  Ben  Macdhui  and  others  of  the  Cairngorm  range  ;  Ben  Nevis ;  Aonach 
Mor ;  Ben  Laoigh ;  Ben  Lawers ;  barren  on  the  two  last-named,  occasionally  fertile 
on  the  others.     Fr.  late  summer. 

A  very  rare  plant  with  us,  readily  distinguished  in  the  field  by  the  short,  obtusely 
cucullate  leaves  with  entire  inflexed  margins.  P.  strictum  and  P,  juniperinum  differ 
in  the  very  acute,  more  or  less  aristate  leaves.  In  P,  sexangulare^  although  the 
general  outline  of  the  leaf  apex  is  obtuse,  it  will  be  found  under  the  microscope  that 
the  nerve  is  excurrent  in  a  short  mucro,  which,  though  rather  blunt,  gives  a  more 
acute  outline  to  the  leaf  than  appears  with  the  lens.  The  capsule,  as  is  usually  the 
case  in  this  section,  becomes  more  inclined  or  even  horizontal  when  old.  The  angles 
are  sometimes  obscure. 

I  have  gathered  the  plant  with  stems  nearly  6in.  long,  and  fruiting  abundantly, 
on  Aonach  Mor,  the  adjoining  mountain  to  Ben  Nevis,  but  the  capsules  rarely  become 
well-matured,  owing  to  the  short  time  that  they  are  freed  from  the  snow. 

6.  Polytrichum  piliferum  Schreb.  (Tab.  XI.  A.). 

In  loose  tufts,  glaucous  green.  Stems  erect,  simple,  rarely 
forked,  i-ii  inches  high,  naked  at  base.  Upper  leaves  rapidly 
lengthening,  so  as  to  form  an  elongate  coma,  when  dry  closely 
appressed  and  straight,  forming  a  narrow  ovoid  or  clavate  head. 
Base  of  leaf  narrower  and  longer  than  in  the  preceding  species, 
limb  narrowly  lanceolate,  the  wings  broad,  inflexed  upon  the  front 
of  the  leaf  and  almost  meeting,  formed  of  narrow  transversely 
elliptical  cells,  entire ;  nerve  reddish,  at  apex  suddenly  becoming 
hyaline,  and  excurrent  as  a  long,  denticulate,  hoary  arista  ;  apex 
of  leaf,  below  the  arista,  minutely  scabrous,  smooth  at  back  of 
nerve.  Lamellae  about  jo,  in  section  of  4-7  cells,  the  upper 
larger,  elongate,  broader  in  the  middle,  narrowed  above  and 
below,  so  as  to  appear  obtusely  cruciform,  not  papillose.  Peri- 
chaetial  bracts  longer,  the  inner  thin,  whitish,  without  lamellae, 
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longly  aristate.  Seta  i-i^  inches  long;  capsule  covered  by  the 
calyptra,  erect,  inclined  when  dry,  small,  shortly  oblong,  with  4 
sharp  angles,  and  occasionally  an  intermediate  fainter  one  ; 
apophysis  distinct,  short,  constricted  above,  where  it  passes  into 
the  capsule  ;  lid  shortly  and  stoutly  beaked,  red  or  orange.  Male 
plants  with  shorter  leaves,  more  shortly  aristate. 

IIab.     Dry  heaths,  common.     Fr.  summer. 

P.  piliferum  varies  liUle,  and  may  readily  be  known  by  the  hoary  leaf-points  and 
small  capsule.  An  alpine  form  (Pol.  Hoppei  Hornsch.)  has  shorter  leaves,  longer 
hair-points,  and  shorter,  broader  capsules,  on  shorter  setse.  The  cup-shaped  male 
inflorescence  in  this  and  the  following  allied  species  is  bright  red  or  orange,  and  forms 
a  conspicuous  picture  in  the  places  where  it  grows. 

7.    Polytrichum  juniperinum  Willd.  (Tab.  XI.  D.). 

Stems  scattered,  taller  than  in  the  last  species,  1-4  inches, 
rarely  branched,  glaucous  green,  sometimes  slightly  tomentose  at 
base.  Leaves  less  crowded  at  the  top  of  the  stems,  spreading 
when  moist,  erect  when  dry,  long,  lanceolate  from  an  oblong  base 
as  in  P,  piliferum,  the  wings  inflexed,  but  not  so  nearly  meeting 
as  in  that  species,  entire  ;  nerve  excurrent  in  a  shorter,  red, 
dentate  arista,  strongly  toothed  at  back  of  apex  and  often  half- 
way down  the  limb.  Lamellae  35-40,  in  section  nearly  as  in  the 
above  species.  Perichaetial  bracts  longer  than  the  leaves,  and 
with  a  longer  arista,  white  and  membranous  at  edges.  Calyptra 
large.  Capsule  on  a  longer,  bright  red,  shining  seta,  1J-2J  inches 
high ;  larger,  tetragonal-oblong,  with  sharp  angles,  lid  deep  red, 
beak  short  ;  apophysis  short,  less  distinct.  Male  plants  more 
slender,  with  shorter  leaves. 

IIab.     Heaths  and  waste  places  ;  common.     Fr.  summer* 

An  alpine  form  (var.  alpinum  B.  &  S.,  Pol  boreale  Kindb.),  is  shorter  and  more 
stunted  in  all  its  parts,  with  longer  hair-points  to  the  leaves,  the  tip  sometimes 
hyaline.  Prof.  Rirker  has  gathered  a  plant  in  Wales  showing  a  distinct  approach  to 
this  variety,  the  upper  leaves  having  the  nerve  prolonged  into  a  long,  fine  piliferous 
point ;  but  the  other  characters  hardly  admit  of  its  reference  to  the  variety. 

The  calyptra  in  this  species  is  often  very  pale,  sometimes  almost  white. 

*  Polytrichum  strictum  Banks.  (Tab.  XI.  C). 

Differs  from  P,  juniperinum  in  the  taller,  more  slender 
stems ;  rigid,  almost  terete  when  dry  with  the  short  appressed 
leaves,  sometimes  nearly  a  foot  high,  usually  covered  for  a  great 
part  of  their  length  with  dirty  white  tomentum,  densely  tufted, 
slightly   branched.      Leaves    erecto-patent,    shorter,    narrower. 
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straight;  erect,  closely  and  regularly  imbricated  when  dry ; 
lamellae  fewer,  25-30.  Capsule  smaller,  cubic  or  very  shortly 
rectangular;  calyptra  small. 

Hab.     Boggy  heaths.     Not  common. 

The  characters  which  separate  this  plant  from  P.  juniperinum^  though  chiefly 
comparative  and  insufiicient  to  justify  giving  it  specific  rank,  are  fairly  stable,  and  it 
seems  to  fill  its  right  place  as  a  sub- species.  The  habitat,  among  other  points,  is 
quite  different  ;  it  is  not  unfrequently  found  mixed  with  Sphagnum.  The  very 
slender,  terete  stems,  with  short,  regularly-imbricated  leaves,  are,  in  the  dry  state 
especially,  very  noticeable. 

8.    Polytrichum  gracile  Dicks.  (Tab.  X.  F.). 

Densely  tufted,  dark  green ;  stems  i  -4  inches  high,  matted 
together  below  with  whitish,  radicular  tomentum,  simple  or 
slightly  divided,  leafless  below,  the  fertile  stems  with  the  leaves 
crowded  above  into  an  oblong  tuft.  Leaves  erecto-patent,  some- 
what flexuose  or  curled  when  dry,  short,  the  upper  4-5  lines  long, 
the  limb  lanceolate,  gradually  narrowed  to  a  sharp  acumen, 
margin  of  lamina  erect,  sharply  serrate,  variable  in  width,  usually 
of  about  4'6  rows  of  cells  in  the  middle  of  the  limb,  sometimes 
more,  the  cells  rather  large,  15-18  /u  in  diameter,  rounded- 
quadrate  or  transversely  elliptical.  Cells  of  the  sheathing  base 
thin,  rectangular,  about  j-^  times  as  long  as  broad  in  middle  of 
wing.  Nerve  excurrent  in  a  short,  acute,  red,  dentate  point, 
spinose  also  at  back  in  the  upper  part  of  the  leaf.  Lamellae  about 
^o,  each  in  section  of  4-6  cells,  equal  in  size,  smooth  and  rounded, 
Perichaetial  bracts  longly  sheathinj;.  Capsule  on  a  thin  flexuose 
seta  ii-2  inches  long,  erect,  horizontal  when  dry,  short,  broadly 
ovate,  inflated,  with  5-d  obtuse  and  often  obscure  angles^ 
narrowed  at  the  mouth,  apophysis  rather  indistinct,  hardly 
constricted  above.  Calyptra  hardly  covering  all  capsule.  Lid 
large,  with  a  rather  long  beak.  Peristome  teeth  64,  but  often 
confluent,  and  unequal.  Cells  of  exothecium  smooth,  not  turgid. 
Spores  18-22  ft. 

Hab.     Peaty  woods  and  dry  heaths  on  turf.     Frequent.     Fr.  summer. 

The  distinguishing  characters  are  difficult  to  de6ne,  and  may,  perhaps,  be  best 
pointed  out  by  comparison  with  the  allied  species,  P.  commune  and  P.  formosum^  the 
only  two  which  are  likely  to  be  taken  for  it.  It  differs  from  Iwih  in  the  wider  leaf- 
margin  and  distinctly  wider  cells  throughout  the  leaf,  the  fewer  lamellae,  and  the 
more  obscurely  angled  capsule,  almost  invariably  shorter  and  more  inflated  than  in 
the  latter  species.  The  smaller  vars.  of  P.  commune  closely  resemble  it,  and  here, 
perhaps,  the  most  certain  character  is  to  be  found  in  the  smooth  rounded  apical  cells 
of  the  lamellae  of  the  present  species ;  the  beak  of  the  lid  is  also  usually  longer,  and 
the  capsule  wall  smooth. 
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Barren  specimens  of  P.  alpinum  are  distinguishable  by  the  papillose  marginal 
cells  of  the  lamellae. 

The  number  of  lamellse,  and  consequently  the  width  of  leaf-margin,  varies 
considerably,  but  the  latter  is  always  more  developed  in  proportion  to  the  former  than 
in  the  related  species,  in  consequence  of  which  the  leaves  are  usuallv  more  crisped 
and  flexuose  when  dry.  Occasionally  the  lamellae  become  very  tew,  as  in  the 
remarkable  form  gathered  by  me  near  Northampton  (v.  Braithw.  Br.  M.  Fl.,  Vol.  I., 
P*  395)*  presenting  all  the  appearance  of  a  Catharinea,  and  indeed  so  named  at  first 
by  Dr.  Braithwaite ;  in  these  cases  the  leaf-cells  become  larger  and  chlorophyllose, 
the  leaves  tend  to  widen,  and  the  distinction  between  limb  and  base  disappears. 
As  the  lamellae  serve,  functionally,  to  replace  the  chlorophyllose  tissue  of  the  leaf 
lamina  of  most  mosses,  these  latter  features  doubtless  arise  as  a  compensation  for  the 
diminution  in  the  lamellae,  and  probably  mark,  in  &ct,  a  reversion  to  an  earlier  type. 


9.    Polytrichum  formosum    Hedw.    (P,  attenuatum  Menz., 
Braithw.  Br.  M.  Fl.)     (Tab.  XI.  B.). 

Plants  tall,  loosely  tufted,  dark  green  ;  stems  erect  or  ascend- 
ing, tomentose  at  base,  simple  or  forked,  3-Q  inches  high.  Upper 
leaves  spreading,  loosely  incumbent  when  dry,  similar  in  form  to 
those  of  P.  frracile,  but  larger,  5-7  lines  long^  margin  erect, 
sharply  serrate,  very  narrow,  of  2-3  rows  of  smaller  cells,  about 
10-12  ft  in  diameter,  cells  of  leaf-base  lons:er  and  narrower  than  in 
P.  gracile,  very  narrow  at  margin,  in  middle  of  wing  towards 
nerve  about  6-10  times  as  long  as  broad ;  lamellae  about  do-yo, 
very  low,  in  section  of  3-5  cells,  smooth,  equal,  rounded,  or  the 
marginal  one  very  slightly  larger  and  a  little  longer  than  broad. 
Perichaetial  bracts  with  long  sheaths,  longly  acuminate.  Seta 
stout,  long,  2-2i  inches,  rigid,  orange  below,  paler  above.  Cap- 
sule  covered  by  the  calyptra,  erect  or  inclined,  cernuous  when 
dry,  oblong,  with  S  ^^  ^  (rarely  4)  acute  angles,  yellow-green, 
fawn-coloured  when  ripe  with  a  small  but  distinct  apophysis,  con- 
stricted above  where  it  joins  the  capsule  ;  lid  large,  with  a  rather 
long  beak ;  mouth  of  the  capsule  wide,  not  contracted.  Cells  of 
exothecium  turgidly  mamillose,  but  without  papillae.  Spores 
10-14  /*• 

IIab.     Dry  woods.     Common.     Fr.  summer. 

A  taller  plant  than  the  last,  intermediate  in  habit  between  the  last  species  and 
P,  commune,  with  a  longer,  narrower  capsule  than  in  either.  It  is  frequently 
confused  with  P.  commune.  It  usually  has  the  leaves  more  crowded,  and  less 
squarrose  when  moist,  and  the  beak  of  the  lid  longer ;  but  the  most  certain  character 
is  to  be  found  in  the  lamellse  of  the  leaves,  which  in  the  present  species  have  the 
marginal  cell  smooth  and  rounded  or  oval  (in  section),  while  that  of  P,  commune  is 
bro^,  depressed  in  the  centre  and  bifid.  The  perichaetial  bracts  are  also  more 
distinct  in  that  species.  /*.  ohioense  R.  &  C.  is  a  closely  allied  species  from  N. 
America,  differing  chiefly  in  the  apical  cell  of  the  lamellse  in  section  more  or  less 
flattened,  wider  than  long.  The  var.  pallidisetum  B.  &  S.  appears  to  be  nothing  more 
than  a  form  With  shorter  stems  and  narrower,  somewhat  elongated  capsule. 
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10.    Polytrichum  comndune  L.  (Tab.  XL  E.). 

Plants  very  tally  6-18  inches  high,  in  large,  loose  cushions, 
deep  green,  tomentose  at  the  base  ;  stems  simple,  rarely  forked, 
flexuose  and  wiry.  Upper  leaves  very  long,  squarrose  or  re- 
curved  when  moist,  erect  when  dry  and  appressed,  with  the  apex 
flexuose ;  rather  laxly  arranged,  very  long,  from  an  oblong 
sheathing  base  suddenly  narrowed,  limb  lanceolate,  gradually 
narrowing  from  its  base  upwards,  to  a  sharp  dentate  acumen; 
margin  densely  and  sharply  serrate  to  the  base  of  limb,  very 
narrow,  of  about  one  row  of  small  cells,  similar  to  those  of  P, 
formosunty  as  are  also  those  of  the  leaf -base ;  lamellae  about  60, 
low,  thickened  at  the  upper  border  and  channelled,  appearing 
in  section  of  4-6  cells,  the  marginal  one  broader^  depressed  in  the 
centre  and  bicuspidate.  Perichaetial  bracts  more  distinct,  longly 
sheathing,  membranous,  without  lamellae,  ending  in  an  arista 
formed  by  the  excurrent  nerve.  Seta  very  long,  2^-4  inches, 
stout.  Calyptra  descending  below  the  capsule,  large,  golden 
brown.  Capsule  at  first  erect,  pale  reddish  brown  when  ripe,  and 
horizontal,  four-angled,  with  the  two  lateral  angles  usually  larger 
and  more  prominent  than  the  upper  and  lower,  so  that  the  capsule 
is  somewhat  flattened  ;  in  outline  shortly  rectangular  or  almost 
cubic;  apophysis  discoid,  z/^r)/  distinct  and  narrowly  constricted 
at  its  junction  with  the  capsule  ;  lid  with  a  short  rostellate  beak. 
Cells  of  exothecium  each  with  a  high,  conical  papilla,  bearing  a 
small,  narrowly-elliptical  or  slit-shaped  pore  at  the  apex.  Male 
plants  shorter,  with  shorter  leaves,  repeatedly  proliferous  from  the 
centre  of  the  perigonia. 

Var.  p.  perigoniale  B.  &  S.  (P.  perigoniale  Michx).  More 
densely  tufted,  with  shorter  stems  ;  inner  perichsettal  leaves  very 
long^  with  an  elongated,  almost  entire  arista.  Lamellae  higher,  of 
6-9  cells  ;  marginal  cell  scarcely  broader  than  the  rest,  only  slightly 
depressed  in  the  centre.  Apical  pore  of  papillae  of  capsule  rounded 
or  narrowly  elliptical. 

Var.  y  minus  Weis  (vars.  minus  and  fastigiatumy  Braithw. 
Br.  M.  Fl.).  More  slender y  simple  or  fastigiately  branched  ;  cap- 
sule smaller  and  shorter y  almost  cubical ;  lid  with  a  short  straight 
beak.  Marginal  cell  of  lamellae  but  little  depressed  in  the  centre. 
Lamellae  of  6-9  cells  in  height. 

Hab.  Marshy  moors  and  peat  bogs.  Common.  The  vars.  /S,  7,  in  drier  spots, 
less  frequent. 

Superficially,  P,  commune  much  resembles  P.  juniperinumy  the  varieties 
especially,  but  the  serrated  leaf  margin  will  reveal  its  identity,  even  without  the  aid  of 
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m  lens.  Its  difference  from  the  preceding  species  is  much  less  marked,  but  the  more 
shortly  rectangular,  more  distinctly  apophysate,  papillose  capsule  will  generally 
identify  it,  and  in  any  case  the  form  of  the  marginal  cells  of  the  lamellae  will  always 
prove  a  reliable  character. 

The  var.  minus  in  its  unbranched,  slender  state,  is  an  analogous  form  to  the  sub- 
species strutum  of  P.  juniperinum.  The  var.  fastigiaium  would  seem  only  to  be  a 
branched  state  of  this  variety. 

The  varieties  perixoniaU  and  minus  run  very  near  to  one  another.  Limpricht, 
indeed,  gives  the  former  specific  rank,  distinguishing  it  from  P,  commune  by  the  form 
of  the  perichsetial  bracts,  the  degree  of  roughness  at  the  back  of  the  leaf,  the  size  of 
the  exothecium  cells,  etc.  I  have,  however,  found  almost  all  these  characters 
Tariable,  and  I  greatly  doubt  whether  the  two  should  not  be  merged  together  into  one 
variety.  The  one  character  in  var.  perigoniaie  that  seems  to  possess  some  imp>ortance, 
is  the  form  of  the  apical  pores  of  the  papillae  of  the  capsule  wall ;  these  are  described  by 
Limpricht  as  rounded  (not  slit-shaped  or  narrowly  elliptical),  and  this  character  may 
possibly  have  some  weight.  On  the  other  hand,  the  narrow  slit-shaped  pore  is  some- 
times associated  with  well-marked  perichsetial  bracts,  as  in  specimens  from  Strensall 
Common,  York,  in  Wilson's  herbarium,  labelled  by  him  var.  minus  \  whereas, 
according  to  Limpricht,  the  perichsetial  bracts  in  var.  minus  are  scarcely  different  from 
the  upper  leaves.  (Since  the  above  was  in  type,  Limpricht's  Supplement,  p.  8oa, 
has  been  issued,  correcting  the  description  of  P,  perigoniaU  in  one  or  two  points,  and 
still  further  diminishing  its  difference  from  the  var.  minus  ;  notably  by  the  admission 
that  the  apical  pores  in  the  exothedum  may  be  narrowly  elliptical  as  in  that  variety). 

P,  commune  is  one  of  the  most  highly  developed  ana  perhaps  the  finest  of  our 
mosses ;  it  is  one  of  the  few  species  that  is  put  to  some  practical  use,  being  collected 
in  Lapland  for  pillows  and  beds,  both  by  the  Lapps  themselves  and,  according  to 
Withering,  by  the  bears.  In  this  country  it  is  occasionally  used  for  stuflBng  mattresses 
and  for  brooms. 


Order  V.    BUXBAUMIACEiE. 

Plants  very  small,  almost  or  quite  stemless,  growing  on  earth 
or  rotten  wood.  Capsule  very  large  in  proportion  to  the  size  of 
the  plant,  oblique  and  asymmetrical.  Calyptra  very  small^ 
conical ;  peristome  single  or  double,  the  outer  teeth  when  present 
originating  in  several  concentric  layers  of  cells,  linear,  very 
faintly  barred  ;  the  inner  a  conical  plicate  membrane  with  an 
opening  at  the  top. 

A  very  remarkable  Order  of  mosses,  consisting  of  half-a-dozen 
species  presenting  a  quaint  appearance  unlike  that  of  any  others 
of  the  class,  and  no  less  striking  in  their  morphological  characters. 
It  is  clear  from  the  researches  of  Lindberg,  Philibert,  and  other 
bryologists  that  most  of  the  present  types  of  peristome  must  have 
become  fixed  before  the  differentiation  of  the  vegetative  organs 
(e.^.,  the  Hypneae,  Bryaceae  and  Mniaceae  must  have  had  a 
common  parentage  from  which  they  derive  their  uniform  type  of 
peristome).  In  other  words,  it  seems  that  the  evolution  of  the 
Sporogonium  was  prior  to  that  of  the  Oogonium,  and  mosses  must 
have  originally  consisted  of  a  protonema  with  a  highly  organised 
sporogonium,  but  with  very  little  development  of  stem  or  leaves, 
the  ordinary  leaves  having  been  produced  later  in  order  of  time 
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and  very  possibly  having  arisen  by  modification  of  the  perichaetial 
bracts.  Thus,  not  only  in  type  of  peristome,  but  also  in  the 
general  habit  and  morphology,  we  may  probably  look  upon  this 
Order,  and  especially  the  genus  Buxbaumia,  as  an  archaic  type 
which  has  survived  in  something  like  its  primeval  form.  Even  in 
Diphyscium,  the  true  leaves,  though  perfectly  developed,  are  quite 
an  inconspicuous  part  of  the  plant  beside  the  fruit  and  perichaetial 
bracts. 

I  have  retained  the  union  of  the  two  genera  under  this  Order, 
which  is,  perhaps,  the  most  usual  arrangement,  partly  on  account 
of  the  general  resemblance  of  the  capsule  and  its  internal 
structure,  and  partly  on  account  of  the  great  similarity  of  the 
peristomes,  a  marked  and  real  similarity,  though  perhaps  less  so 
than  would  appear  at  first  sight.  The  form  and  structure  of  the 
leaf  in  Diphyscium  is  hardly,  I  think,  sufficient  in  itself  to 
outweigh  these  important  affinities  and  justify  its  separation  from 
Buxbaumia. 

The  presence  ot  delicate  articulations  in  the  outer  teeth, 
and  the  minute  structure  of  these  and  the  inner  peristome  (as 
pointed  out  by  Philibert,  Rev.  Bry.y  1889,  pp.  4,  sqq.),  indicate  an 
approach  on  the  part  of  the  Buxbaumiaceae  to  the  Arthrodonteae, 
but  the  origin  of  the  outer  teeth  in  several  series  of  concentric  cell- 
layers  constitutes  a  sufficient  ground  for  placing  the  Order  among 
the  Nematodonteae,  though  at  the  end  of  the  series. 


7.    BUXBAUMIA  Haller. 


Plants  very  minute,  scattered,  stetnless.  Leaves  indis- 
tinguishable from  the  perichaetial  bracts,  all  minute,  ovate  or 
lanceolate,  palmate  with  ciliar  productions  of  the  marginal  cells, 
nerveless,  without  chlorophyll.  Male  plant  (v.  Goebel,  in  Flora, 
1892,  Suppl.  pp.  92,  sqq.)  among  the  vaginular  tomentum,  a 
concave,  shell-like  leaf,  enclosing  a  single  globose  stalked 
antheridium,  similar  to  that  of  the  Hepaticae.  Mature  fruit  on  a 
stout  rough  seta,  large,  somewhat  obliquely  egg-shaped,  with  the 
narrow  end  pointed  and  slightly  recurved,  inserted  obliquely  on 
the  seta  with  a  short  neck,  flattened  on  the  upper  surface,  brown. 
Outer  peristome  of  one  or  several  rows  of  irregular  filiform 
teeth,  inner  a  pale  tubular  membrane  in  the  form  of  a  truncated 
cone,  longitudinally  plaited  like  the  folds  of  a  fan,  with  32  plicae. 
Dioicous. 
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Deriv. — After  Buxbaum,  a  German  botanist. 

{Capsule  plano-convex,  much  flattened  above,  glossy   /.  aphylla 
Capsule  scarcely  flattened,  paler,  epidermis  splitting  when  dry 2.  indusiata 

1.  Buxbaumia  aphylla  L.  (Tab.  XII.  A.). 

Plants  very  small,  growing  on  a  thick  stratum  of  brownish 
protonema.  Bracts  minute,  almost  obsolete,  brownish,  the 
marginal  cilia  developing,  after  fertilisation,  into  protonemoid 
filaments,  so  that  when  the  capsule  is  mature  little  is  to  be  seen 
around  the  thickened  vaginula  but  a  mass  of  rufous  tomentum. 
Seta  thick,  very  scabrous,  about  half-an-inch  long,  purplish. 
Calyptra  minute,  conico-cylindrical,  usually  split  on  one  side. 
Capsule  inclined  or  almost  horizontal,  with  a  stout,  distinct  neck, 
depressed  above  and  with  a  more  or  less  angular  border,  broadly 
ovate-acuminate  in  outline  ;  of  a  dark  brown  colour  and  thick 
texture,  glossy,  the  cuticle  rolling  back  from  the  mouth  at 
maturity  and  forming  a  border ;  lid  short,  obtusely  conical,  more 
or  less  erect  and  recurved,  attached  to  the  columella.  Peristome, 
the  outer  a  single  series  of  very  short,  filiform,  papillose  teeth 
hardly  rising  above  the  surrounding  membrane ;  inner  membrane 
pale  brown,  papillose.  Spores  very  small,  escaping  by  the  lateral 
splitting  of  the  capsule,  about  5  /*  in  diameter. 

Hab.  On  the  ground  or  on  rotten  wood,  especially  in  fir  woods  ;  not  often 
«e-appeanng  twice  in  the  same  locality.     Rare.     Fr.  spring  and  early  summer. 

This  very  strange  plant  was  formerly  considered  a  fungus,  and  indeed  to  any  but 
a  bryolc^st  it  seems  to  have  little  in  common  with  other  mosses.  The  fruit  is  as 
Targe  as  that  of  Polytrichum,  and  seems  disproportionate  to  the  sire  of  the  plant. 
Goebel,  in  the  paper  above  quoted,  has  shown  that  what  has  usually  been  taken  for 
the  antheridium  is  really  the  male  plants  enclosing  a  single  globose,  stalked 
antheridium  similar  to  that  of  Sphagnum  and  of  the  Hepaticae ;  and  he  points  out, 
too,  the  primitive  character  of  the  leaves  or  perichsetial  bracts,  which  are  very  little 
more  than  expansions  of  the  protonema,  normally  producing  new  protonemoid  threads 
at  their  margins,  as  might  take  place  at  any  other  part  of  that  organ. 

2.  Buxbaumia  indusiata  Brid.  (Tab.  XII.  B.). 

Capsule  on  a  shorter,  less  scabrous  seta,  more  erect,  less 
flattened  above,  narrowly  oval,  paler,  not  glossy ;  cuticle  thinner, 
splitting  longitudinally  at  maturity  with  the  edges  rolled  back- 
wards ;  lid  rather  larger  ;  outer  peristome  of  four  concentric 
rows  of  linear  teeth,  the  outermost  very  short,  the  inner  gradually 
longer,  the  innermost  more  than  half  the  length  of  the  inner 
peristome ;  all  more  or  less  finely  articulate,  papillose,  brownish  ; 
spores  larger,  about  to  /*. 
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Hab.     Decayed  branches  in  pine  woods.    Fr.  summer.    Very  rare.     Aberdeen 
shire,  Ross-shire. 

Rather  smaller  and  of  a  less  rigid  habit  and  texture,  and  a  paler  colour. 


8.    DIPHYSOIUM  Mohr. 


Plants  very  short,  gregarious.  Leaves  Ungulate  or  lanceo- 
late,  fragile,  of  2-3  layers  of  rounded  cells,  nerved,  PerichaetiaJ 
bracts  large,  membranous,  laciniate  above.  Capsule  immersed  01 
exserted,  almost  sessile,  oval-acuminate,  oblique,  gibbous,  narrow- 
ing upwards  to  the  somewhat  recurved  lid.  Calyptra  conical 
entire,  minute,  fugacious ;  outer  peristome  none  or  rudimentary, 
inner  a  pale  membrane,  exactly  as  in  Buxbaumia,  but  with  onlj 
16  plicae.     Spores  minute.     Dioicous. 

Deriv. — 84-(di)  two,  and  <^vo*K?y-(physce)  a  bladder ;  alluding 
to  the  double  tissue  of  the  exothecium  and  sporangium,  which  are 
very  distinct  in  this  genus. 

1.    Diphysoium    foliosum    Mohr    (Webera    sessilis    Lindb., 
Braithw.  Br.  M.  Fl.)  (Tab.  XII.  C). 

Plants  densely  gregarious,  dark  or  brownish  green.  Stems 
short ;  leaves  narrowly  Ungulate,  variously  pointed,  obtuse  and 
cucullate,  or  shortly  and  bluntly  acuminate,  crisped  when  dry, 
fragile ;  margin  plane,  crenulate-papillose  in  the  upper  part  and 
also  at  times  sinuose  or  slightly  dentate  towards  apex ;  nerve 
vanishing  below  the  apex,  broad  and  flattened,  especially  at  base, 
often  indistinct.  Areolation  rounded-quadrate  in  the  upper  part 
of  the  leaf,  strongly  papillose  on  both  sides,  of  2  or  more  layers 
of  cells,  obscure ;  gradually  becoming  more  rectangular  and  less 
obscure  below,  smooth  ;  towards  the  base  hyaline,  rectangular^ 
at  margin  very  thin.  Perichaetial  bracts  very  large,  the  outer 
resembling  the  leaves  but  gradually  narrowed  from  a  broader  base 
to  a  long  setaceous  point  composed  of  the  excurrent  nerve,  the 
inner  broader,  ovate-lanceolate,  membranous  at  margin  and  white^ 
almost  without  chlorophyll,  at  apex  lacerate  with  denticulate  cilia, 
and  longly  aristate  with  the  excurrent  nerve,  forming  a  brown, 
denticulate  hair  almost  as  long  as  the  limb  of  the  bract ;  nerve  very 
broad,  golden  brown.  Capsule  almost  sessile,  hidden  by,  or 
slightly  emergent  from  the  perichaetial  leaves,  about  the  size  and 
with  somewhat  the  aspect  of  a  grain  of  wheat,  golden  brown  when 
ripe,  asymmetrical,  with  a  curved  apex  formed  by  the  conical, 
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acute  lid ;  inner  peristome  white  at  the  fall  of  the  lid,  becoming 
brown  with  age.  Male  plants  scattered,  minute  ;  inner  bracts 
ovate,  concave,  with  excurrent  nerve. 

Var.  j8.    acutifolium   Lindb.     Stems  taller ;    leaves  longer, 
more  acuminate  and  acute. 

Hab.  Turfy  banks  and  clefts  of  rocks  in  subalpine  and  mountainous  regions, 
frequent.     Fr.  summer.     The  var.  /B  less  common,  usually  barren. 

The  quaint  appearance  of  the  capsule,  surrounded  with  the  large,  scarious 
perichsetial  bracts,  is  totally  different  from  that  of  any  other  of  our  mosses,  and  when 
once  seen  cannot  be  again  mistaken.  It  is,  however,  very  different  with  barren 
plants,  which  may  easily  be  overlooked,  or  mistaken,  even  on  closer  examination,  for 
a  species  of  Trichostomum,  ^.^.,  TV.  nitidum  or  TV.  tenuiroslre.  This,  indeed,  has 
often  been  done,  and  the  var.  acutifolium  was  recently  described  as  a  new  species 
under  the  name  of  Didymodon  Camusi  by  Husnot  (v.  Muscol,  Gall.y  pp.  80,  433). 
It  may,  however,  be  recognised  by  the  2-3  layers  of  cells  in  the  leaf,  and  by  the 
broad,  ill-de6ned  vanishing  nerve,  taken  in  conjunction  with  the  broad,  hardly  acute 
apex  of  the  leaves,  which  are  not  very  stronijly  crisped  and  hardly  shining  when  dry. 

Af cilia  Hag.^arii  Stirt.  (Annals  of  Scottish  Natural  Hist.,  1902,  p.  106), 
according  to  a  specimen  sent  me  by  Dr.  Stirton,  also  belongs  here. 

The  var.  acutifolium  graduates  into  the  type  by  intermediate  forms,  but  in  its 
extreme  state,  as  I  have  found  it  freely  in  the  Lake  District,  with  tall,  somewhat 
branched  stems  and  very  long,  narrow  leaves,  it  is  a  well-marked  form.  Dr.  Braith- 
waite  describes  it  as  having  the  arista  of  the  perichaetial  bracts  smooth,  but  I  have 
not  found  them  noticeably  different  from  those  of  the  type. 

Schimper  describes  the  outer,  rudimentary  teeth  of  the  peristome  of  Diphyscium 
foliosum  as  "  very  short,  triangular,  granulose,  transversely  jointed,  not  unfrequently 
perforated  in  the  middle,  pale  yellow,  reddish  purple  at  apex."  Hardly  any  other 
bcyolo^st  appears  to  have  l)een  able  to  detect  them  so  far  developed  at  least  as  to 
render  any  such  detailed  description  possible. 


GROUP  B.    ARTHRODONTE^. 


Peristome  teeth  (when  present),  thin,  membranous,  derived 
from  a  single  layer  of  cells  of  the  sporogonium ;  transversely 
barred. 

Deriv. — From  a/o^po-(arthro)  jointed,  and  o3oKr-(odont)  tooth. 


SUB-GROUP  L    APLOLEPIDEM, 


Peristome  teeth  often  forked  above,  at  base  composed  of  two 
layers  of  plates  ;  in  the  outer  layer  a  single  plate  forms  the  width 
of  the  tooth ;  in  the  inner  two  plates  go  to  form  the  width  of  the 
tooth,  which  therefore,  when  viewed  from  the  interior^  presents  a 
fme  dividing  line  down  the  centre ;  the  front,  or  exterior,  surface, 
on  the  other  hand,  being  without  this  division.     In  some  genera, 
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as  Barbula,  the  teeth  are  divided  to  the  base,  so  that  the  above 
structure  cannot  be  traced. 

Acrocarpous  mosses,  with  rare  exceptions  ;  i.e.,  the 
perichaetium  is  apical,  forming  a  continuation  of  an  ordinary  stem 
or  branch,  which  may,  however,  appear  lateral  by  subsequent 
innovation  below  the  perichaetium. 

Deriv. — From  a7rA.o-(haplo)  single,  and  A€irt8-(lepid)  a  scale  or 
plate,  referring  to  the  single  plate  forming  the  outer  layer  of  the 
tooth. 

Order  VI.    DICRANACEiE. 

Plants  variable  in  size,  dichotomously  branched.  Leaves 
narrow,  from  subulate  to  broadly  lanceolate,  rarely  ovate-oblong,, 
nerved  nearly  or  quite  to  apex,  areolation  never  wide,  small,  above 
more  or  less  quadrate,  rectangular  or  linear,  at  base  rectangular, 
often  with  special  angular  cells.  In  a  very  few  cases  the  capsule 
is  more  or  less  spherical,  and  cleistocarpous,  with  irregularly  torn 
calyptra ;  in  all  the  other  species  the  calyptra  is  smooth,  narrow, 
cucullate,  very  rarely  mitriform  ;  capsule  on  an  elongated  seta,, 
narrow,  oval  to  cylindrical,  frequently  cernuous  and  gibbous ; 
peristome  of  i6  teeth,  usually  cleft  above,  sometimes  to  base,  inta 
two  lanceolate  or  subulate  divisions,  transversely  articulated,  with 
fine  vertical  striae  between  the  articulations,  occasionally  imperfect^ 
usually  reddish,  the  interior  plates  usually  thickest,  often 
transversely  trabeculate. 

The  typical  form  of  peristome  teeth  in  this  Order,  as  shown  on 
Tab.  v.,  fig.  6,  broad  at  the  base  and  transversely  barred,  forked 
above,  is  frequently  termed  dicranoid. 

This  constitutes  a  fairly  natural  family,  though  on  one  side 
bordering  closely  on  the  Tortulaceae ;  one  or  two  of  the  genera^ 
as  Ditrichum,  might  well,  indeed,  judged  by  the  characters  of 
their  fruit  alone,  be  placed  under  that  Order,  but  the  general 
habit  and  leaf -form  is  that  of  Dicranaceae ;  indeed  in  every  case 
in  this  Order  where  the  form  of  the  fruit  or  the  structure  of  the 
peristome  might  appear  to  connect  a  species  with  the  Tortulaceae 
its  true  position  will  be  rendered  apparent  either  by  the  lid  being 
longly  subulate  or  by  the  leaves  being  narrow  and  linear- 
lanceolate  or  subulate,  with  narrow  rectangular  areolation.  The 
cleistocarpous  species  of  this  Order  are  recognisable  by  the  leaf- 
cells  in  the  upper  part  being  small  and  narrow,  and  smooth,  not 
papillose. 
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The  student  will  at  first,  no  doubt,  have  some  difficulty  in 
referring  some  ambiguous  species  of  both  Tortulaceae  and 
Dicranaceae  to  their  right  Order,  but  the  difficulty  will  soon  dis- 
appear when  a  little  practical  acquaintance  has  been  gained  with 
the  plants  themselves. 

As  many  as  600  species  have  been  described.  The  British 
members  of  the  Order  may  be  classified  under  seven  Tribes, 
which,  for  the  sake  of  convenience,  are  tabulated  here. 

1.  Ditricheae.  Leaves  lanceolate  or  lanceolate-subulate, 
almost  always  smooth,  without  distinct  angular  cells.  Capsule 
rounded,  cleistocarpous ;  or  ovate  to  cylindrical,  either  erect  and 
symmetrical  or  slightly  inclined  and  unequal,  smooth  ;  lid  conical ; 
peristome  teeth  16,  very  narrow,  forked  or  cleft  to  base  into  32 
filiform  divisions. 

2.  Seligeriex.  Plants  minute.  Leaves  lanceolate-subulate, 
smooth,  without  distinct  angular  cells  (in  the  British  species). 
Peristome  of  16  short  teeth,  cleft  or  periforated,  or  entire,  some- 
times wanting.  Capsule  erect  or  nearly  so,  symmetrical,  smooth  or 
very  slightly  and  irregularly  striate.  Lid  rostellate  or  shortly 
subulate-rostrate. 

3.  Cynodontieae.  Leaves  chlorophyllose,  often  rather  broadly 
lanceolate,  usually  papillose,  without  distinct  angular  cells,  the 
upper  small,  more  or  less  quadrate.  Capsule  on  a  long  seta,  oblong 
or  oblong-cylindrical,  usually  inclined  or  curved,  frequently 
strumose,  and  mostly  striate.     Peristome  variable. 

4.  Trematodonteas,  Stems  short.  Leaves  lanceolate- 
subulate,  without  distinct  angular  cells.  Capsule  with  a  long  in- 
flated neck,  which  is  sometimes  longer  than  the  capsule  itself; 
cleistocarpous  in  the  continental  genus  Bruchia ;  in  Trematodon, 
the  only  British  genus,  peristomate,  with  16  lanceolate,  perforated 
or  cleft  teeth. 

5.  Dicranelleas,  Plants  mostly  small,  scarcely  branched. 
Leaves  smooth,  nearly  always  lanceolate-subulate,  without  special 
angular  cells.  Capsule  short,  erect  or  inclined,  frequently  striate  ; 
lid  rostellate  or  subulate-rostrate  ;  peristome  dicranoid,  of  16  cleft 
teeth,  wider  at  base. 

6.  Dicraneas.  Plants  usually  tall,  branched.  Leaves 
narrowly  lanceolate,  often  falcato-secund  ;  cells  at  angles  en- 
^ged,  often  inflated,  hyaline  or  coloured.  Peristome  variable. 
Lid  almost  always  longly  subulate. 
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7.  Leucobryex,  Plants  whitish,  the  leaves  almost  without 
chlorophyll,  almost  entirely  composed  of  the  nerve ;  internal  ^walls 
of  the  cells  porose.  Capsule  as  in  Dicranum ;  peristome  of  8  or  16 
teeth,  dicranoid. 


Tribe  /.     Ditricheae. 


9.    AROHIDIUM  Brid. 

Plants  small,  branched  by  innovations  below  the  apex. 
Leaves  ovate-lanceolate,  areolation  narrowly  hexagono-rhomboid. 
Capsule  sessile,  spherical,  cleistocarpous,  formed  of  a  single  layer 
of  cells  without  columella  or  true  spore-sac,  the  spores  being 
produced  from  a  single  basal  cell,  the  contents  of  which  by  repeated 
division  form  about  16  large,  smooth  spores.  Calyptra  very  thin, 
saccate,  tearing  irregularly. 

Deriv. — a.px^hiov  (archidion),  primitive. 

1.    Archidium  altemifolium  Schp.   fPhascum  alternifolium 
Dicks.,  A.  phascoides  Brid.)  (Tab.  XII.  D.). 

Plants  minute,  in  dull  green  patches,  stellately  branched,  the 
innovations  formed  below  the  apical  inflorescence,  elongated  and 
finally  prostrate,  with  small-leaved  ramuli.  Leaves  distant, 
minute,  erecto-patent,  slightly  twisted  when  dry,  lanceolate  from 
a  broader  base,  the  upper  lanceolate-subulate,  margin  sinuosely 
denticulate,  more  distinctly  so  at  apex ;  nerve  narrow,  vanishing 
in  the  apex  or  percurrent.  Areolation  smooth,  rhomboid  or 
rectangulai  and  parenchymatous,  or  longer,  narrowly  hexagonal 
and  prosenchymatous,  wider  at  base.  Perichaetial  bracts  longer, 
from  a  broader  concave  base,  denticulate  at  apex,  forming  a 
comal  tuft.  Capsule  terminal,  finally  lateral  by  innovation, 
immersed,  pale  yellow.  Spores  very  large,  obtusely  angled. 
Antheridia  among  the  perichaetial  leaves,  with  few  small  bracts. 

Hab.     Wet  fields  and  bare  spaces  ;  not  common.     Fr.  spring. 

Varying  somewhat  in  size  and  balnr,  and  in  the  form  and  size  of  the  leaf  and  of 
the  areolation,  ihis  curious  little  moss  has  an  appearance  of  its  own  which  is  hardly  like 
that  of  any  other,  even  in  the  barren  state  ;  its  resemblance  is  preatesi  with  Meuridium 
alUmifoliwti^  but  the  leaves  in  that,  especially  the  perichaetial  bracts,  are  much 
longer,  with  a  much  broader  nerve,  and  smaller  cells.  In  Pleuridium  axtliare  the 
cells  are  larger  and  the  leaves  longer.  The  fruit,  moreover,  which  is  quite  distinct  in 
form  in  the  two  genera,  is  usually  present  in  Pleuridium.  It  is  much  less  frequent  in 
Archidium,  and  the  sterile  plant  frequently  consists  almost  entirely  ot  the  small- 
leaved  fiagelliform  branches. 
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This  genus  is  by  Schimpcr  and  other  authors  placed  in  a  separate  Order,  on 
account  of  the  peculiar  structure  of  the  sporoRonium.  While,  however,  in  this 
respect  it  obviously  retains  the  characters  of  a  primitive  form,  its  vegetative  characters 
so  closely  resemble  those  of  the  next  genus  as  to  justify  their  being  placed  in  close 
proximity,  an  arrangement  which  is  also  of  much  greater  convenience  to  the  student. 

In  the  shorter,  tower  leaves  and  those  on  the  flagelliform  branches,  the  areolation 
is  usually  short  and  parenchymatous,  either  rectangular  or  becoming  rhomlwidal  b^ 
the  obliquity  of  the  end  walls ;  at  other  times,  and  especially  in  the  elongated  peri- 
chaetial  bracts,  it  becomes  much  narrower,  elongated  and  sinuose,  often  distinctly 
hexagonal-rhomboid  and  prosenchymatous. 

The  present  is  the  only  European  species,  but  there  are  several  closely  allied 
species  in  N.  America. 


10.    PLEURIDIUM  Brid. 


Minute,  cleistocarpous  mosses.  Leaves  lanceolate  or  lanceo- 
late-subulate, smooth.  Capsule  erect,  on  a  very  short  seta,  im- 
mersed in  the  perichaetial  leaves,  ovate-globose  with  a  short  point. 
Calyptra  small,  cucullate.    Spores  rather  large,  granulose. 

Deriv. — ir>ufvpJ^iov  (pleuridion)  on  one  side ;  alluding  to  the 
capsule  being  (occasionally  and  apparently)  lateral. 


/Perichflelial  leaves  similar  to  the  rest;  nerve  ceasing  below  apex    .../.  axillare 

\Perichaeiial  leaves  much  longer  than  the  rest;  nerve  reaching  apex    2 

r  Perichsetial  leaves  gradually  subulate-setaceous,  enclosing  naked  antheridia 

2.  subuiatum 
Perichsetial  leaves  suddenly  contracted  ;  male  flowers  gemraiform,  axillary 
V  J.  cUterHtfolium 


'. 


1.     Pleuridium    axillare    Lindb.    (Phascum   axillare   Dicks.; 
Pleuridium  nittdum  Rabenh.,  Schp.  Syn.)  (Tab.  XII.  E). 

Plants  small,  loosely  clustered,  pale  green.  Stems  about 
J-inch  high,  simple  or  slightly  branched.  Leaves  patent,  slightly 
twisted  when  dry,  lanceolate  or  linear- lanceolate,  short  at  base 
of  stem,  gradually  longer  upwards,  perichastial  bracts  similar  to 
the  upper  leaves;  nerve  thin,  vanishing  below  the  apex,  margin 
plane,  faintly  serrulate  at  apex  ;  cells  rather  large,  lax,  pellucid, 
rectangular-rhomboid  below,  narrowly  linear  or  elongate-rhomboid 
above.  Capsule  on  a  very  short  seta,  oval,  shortly  pointed,  pale 
brown,  calyptra  covering  only  the  upper  half  of  the  capsule. 
Antheridia  naked  among  the  perichxtial  bracts, 

Var.  j8.  strictum  Braith.  (Phascum  strictum  Dicks.). 
Plants  very  small,  dull  green  ;  leaves  and  bracts  closer, 
narrower,   straight;  capsule  nearly  spherical, 

Hab.  Fallow  fields  and  sides  of  pools  ;  not  uncommon.  The  var.  fi,  Scotland. 
Fr.  winter. 
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This  species  is  known  from  the  others  of  the  genus  by  its  paler  colour,  the  more 
delicate  and  less  rigid  habit,  by  its  leaves  and  perichsetial  bracts  being  alike,  and  by 
its  larger  cells.  It  is,  indeed,  more  like  Archidium  alUrnifolium^  although  quite 
distinct  in  the  fruit.  The  stem  innovates  below  the  capsule  (which  thus  becomes 
lateral),  producing  another  fruit  at  its  apex,  and  repeating  the  same  process  several 
times,  so  that  two  or  three  capsules  may  be  found  on  the  same  stem,  one  above  the 
other. 

2.  Pleuridium    subulatum    Rabenh.     (Phascum    subulatum 

Huds.)  (Tab.  XII.  F.). 

Stems  short,  simple,  rarely  branched  or  innovated,  crowded^ 
dusky  or  yellowish  green.  Leaves  small,  lanceolate  or  ovate- 
lanceolate,  longer  above  ;  perichaetial  bracts  erect  or  subsecund, 
straight  when  dry,  from  a  small  oval  base  gradually  subulate  and 
setaceous,  very  long ;  nerve  broad  and  ill-defined,  continuous  to 
apex ;  margin  minutely  denticulate,  occasionally  entire ;  cells  at 
base  rectangular  or  hexagonal-rectangular,  above  forming  a  very 
narrow  margin  to  the  subula  with  narrower  cells,  sometimes 
becoming  extremely  slender  and  elongated,  so  as  to  be  almost 
indistinguishable  from  the  nerve.  Capsule  yellowish  brown  or 
reddish,  oval  or  roundish-oval,  with  a  short  obtuse  point, 
Antheridia  naked  in  the  axils  of  the  perichaetial  bracts, 

Hab.     Sandy  heaths  and  banks.    Common.     Fr.  April  to  June. 

The  more  rigid  habit  and  the  long  setaceous  perichaetial  bracts  will  readily 
distinguish  this  species  from  the  last  ;  but  it  is  much  more  difficult  to  define  the 
differences  between  it  and  P,  altemifolium^  except  in  rcjgard  to  the  position  and  form 
of  the  male  inflorescence,  which  in  the  latter  is  easily  visible  in  the  axib  of  the  upper 
leaves  when  a  fruiting  stem  is  placed  under  a  low  power  of  the  microscope,  but  which 
in  the  present  plant  is  only  seen  after  dissection.  The  subula  of  the  perichaetial  bracts 
is  in  the  present  species  more  remotelv  and  indistinctly  denticulate,  sometimes  quite 
entire  ;  while  in  that  the  denticulations,  though  minute,  are  more  crowded  and 
numerous  and  conseauently  more  conspicuous,  and  the  cells  are  smaller.  The  apical 
innovations  also,  which  are  common  though  by  no  means  constant  in  that  species,  are 
rarely  present  in  our  plant. 

It  is  the  commonest  species  of  the  three,  and  is  usually  rendered  more  con- 
spicuous by  the  numerous  capsules  than  by  the  appearance  of  the  rest  of  the  plant. 
The  species  of  this  genus  are  not  likely  to  be  mistaken  for  any  others  except 
Archidium  altemifolium  ;  the  cleislocarpous  species  of  Weisia,  perhaps,  most  nearly 
resemble  them,  but  are  directly  recognised  by  the  upper  leaves  strongly  curled  when 
dry,  and  the  minute,  papillose  areolation  of  the  leaf  apex. 

3.  Pleuridium    altemifolium    Rabenh.    (Phascum    altemi- 

folium Kaulf.)  (Tab.  XII.  G.). 

Densely  tufted,  stems  short,  simple  ;  yellowish  green ;  in 
damp  or  shady  spots  the  stems  are  frequently  elongated,  as  much 
as  an  inch  high,  with  long  flagelliform  innovations,  and  of  a  bright 
green.  Leaves  ovate-lanceolate  and  lanceolate,  nerve  vanishing 
in  apex;  perichaetial  bracts  very  long,  silky,  straight  when  dry^ 
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rather  abruptly  narrowed  from  an  oval  base  to  a  long  setaceous- 
point,  the  upper  part  entirely  composed  of  the  excurrent  nerve, 
finely  and  closely  denticulate  and  muricaie  ;  nerve  broad  and  ill- 
defined  below  ;  cells  at  base  rectangular  and  rhomboid,  above 
rectangular,  smaller  than  in  the  last  two  species.  Capsule  oval, 
with  a  rather  longer  apiculus.  Male  flowers  gemmiform, 
numerous,  in  the  axils  of  the  upper  leaves^  bracts  ovate,, 
acuminate. 

Hab.  Wet  places,  borders  of  fields,  etc.  ;  not  very  common.  Fr.  spring  and 
summer. 

A  less  frequent  species  than  the  last  with  us,  though  it  is  the  most  common  of 
the  genus  on  the  Continent.  The  perichsetial  bracts  are  still  longer  than  in  the  last 
species. 


11.    DITRIOHUM  Timm. 

Plants  tufted,  slender.  Leaves  in  several  rows,  lanceolate- 
subulate,  smooth,  very  rarely  papillose ;  areolation  rectangular,, 
narrow  above,  Capsule  on  a  long  slender  seta,  erect  or  slightly 
inclined,  aval,  oblong^ylindrical ,  or  cylindrical,  annulate. 
Peristome  teeth  erect,  16,  %not  confluent  below,  elongate,  cleft  to- 
base  into  two  filiform,  papillose,  articulate  divisions,  which  are 
sometimes  more  or  less  united  above ;  on  a  short  basal  membrane.^ 
Spores  very  small,  smooth. 

A  genus  clearly  marked  off  by  the  peristome  taken  in 
conjunction  with  the  subulate  leaves.  The  name  Leptotrichum,. 
which  has  usually  been  employed,  has  been  shown  by  Hampe  ta 
be  untenable,  having  previously  been  taken  up  for  a  genus  of 
fungi. 

Deriv. — 81- (di)  two,  and  T/)tx<>-(tricho)  hair,  from  the  divided,, 
filiform  peristome  teeth. 

/Ls.  squarrose,  suddenly  contracted  from  a  broad  sheathing  base  .../.  tenuifolium 

\Ls.  erecto-patent  or  secund 2. 

f  Stem  tall,  flexuose  ;  Is.  usually  very  long ;  cells  shortly  oval .j.  flexicauk 

\Stem  short,  straight ;  Is.  short ;  cells  linear  or  rectangular    3. 

/  Ls.  abruptly  long-setaceous,  flexuose  ;  paroicous   4.  subulatum 

^\Ls.  shorter,  gradually  narrowed  ;  dioicous  4 

/Margin  recurved    5. 

^\Margin  plane 6 


f  Ls.  longish,  denticulate,  only  slightly  concave  above    2.  tortile 

^\Ls.  very  short,  almost  entire,  channelled  at  point  2*.  vaginans 

^/Stems  short,  Is.  rather  long;  upper  cells  long    j.  hon 

\Stems  lopg,  Is.  very  short ;  upper  cells  rather  short   .j*. 


homotnallunt 
tonaium 
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1.  Ditrichum  tenuifolium  Lindb.  (Trichostomum  tenuifolium 
Schrad. ;  Trichodon  cylindricus  Schp.,  Syn.)  (Tab.  XII.  H.). 

In  yellowish  green  tufts,  or  gregarious ;  stems  short,  usually 
-simple.  Rootlets  sometimes  producing  small  brown  tuberculous 
swellings  underground.  Leaves  flexuose,  squarrose  from  an 
oblong  sheathing  base,  suddenly  narrowed  to  a  fine,  almost 
setaceous  subula,  the  greater  part  formed  of  the  nerve,  irregu- 
larly  and  closely  denticulate  and  rough  with  the  projecting 
transverse  walls  of  the  cells ;  margin  plane ;  areolation  at  base 
narrowly  rectangular,  long,  almost  hyaline ;  shorter  above,  in  the 
5ubula  irregularly  quadrate,  hardly  distinct  from  the  cells  of  the 
nerve,  obscure.  Seta  pale  red,  long;  capsule  erect  or  slightly 
inclined,  straight  or  faintly  curved,  narrowly  cylindric,  smooth ; 
lid  obtusely  conical ;  annulus  broad,  of  two  or  three  rows  of  cells ; 
peristome  teeth  pale  red,  papillose,  the  divisions  occasionally 
slightly  united  towards  the  base.  Dioicous,  Male  plants  more 
slender,  in  separate  tufts,  bracts  subulate,  concave. 

Hab.  Wet  sandy  ground  in  wet  places,  rare,  but  easily  overlooked.  Fr. 
summer,  but  rarely  fertile. 

A  very  small  and  inconspicuous  plant  in  the  sterile  state,  and  undoubtedly  often 
passed  over.  The  structure  of  the  peristome,  having  the  divisions  of  the  teeth 
occasionally  united  a  liitle  above  the  base,  and  the  orot^er  annulus  of  several  rows  of 
cells,  are  somewhat  characteristic  of  the  genus  Ceratodon  ;  but  the  form  of  the  leaves 
and  the  smooth  cylindrical  capsule  seem  to  justify  its  inclusion  in  the  present  genus  ; 
the  squarrose  leaves,  suddenly  narrowed  from  the  broad  sheathing  base  and  very 
rough  in  the  upper  part  will  serve  to  separate  it  from  the  others  of  the  genus  ;  and  its 
general  appearance  is  indeed  more  that  of  Dicranella  GrffoilUana^  D,  crispa^  and  D, 
Schreberit  to  which  in  fact  it  berfrs  a  close  resemblance  in  the  leaves ;  in  the  two 
former,  however,  the  leaves  are  entire  or  nearly  so,  and  in  the  latter  the  subula, 
though  frequently  toothed  above,  is  usually  so  on  the  margin  alone,  not  nodulose  and 
papillose  all  round  as  in  the  plant  under  consideration,  nor  are  the  cells  in  the  upper 

Eart  so  obscure.     However,  the  plants  in  the  barren  state  can  often  be  separated  only 
y  very  careful  examination. 

D,  subulatum  has  the  leaves  erecto-patent  when  moist,  and  the  subula  only 
faintly  denticulate. 

2.  Ditrichum  tortile  Lindb.   (Trichostomum  tortile  Schrad.; 
Leptotrichum  tortile  Hampe,  Schp.  Syn.)  (Tab.  XII.  I.). 

Tufted,  dull  green,  not  glossy,  stems  simple  or  nearly  so, 
short.  Leaves  short,  patent  or  turned  to  one  side,  slightly 
curved,  gradually  narrowed  from  a  narrowly  ovate  or  oval- 
triangular  base  to  a  lanceolate-subulate,  slightly  concave  point; 
margin  slightly  thickened,  recurved  from  a  little  above  the  base 
to  near  the  apex,  denticulate  above  ;  nerve  slightly  excurrent, 
toothed  at  apex,  clearly  defined  throughout ;  areolation  hexagonal^ 
rectangular    at   base,    chlorophyllose,    irregularly   rhomboid    or 
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quadrate  above  ;  in  upper  part  of  leaf  in  two  layers  towards 
margin.  Perichaetial  bracts  resembling  the  leaves,  but  longer,, 
half -sheathing.  Seta  red.  Capsule  erect,  narrowly  or  oh  long- 
cylindrical,  pale  brown  ;  annulus  broad,  of  a  single  row  of  cells  ; 
lid  longer  than  in  the  last,  conical-rostellate.  Peristome  teeth 
red,  the  divisions  here  and  there  united.  Dioicous ;  male  plants 
short,  bracts  ovate-subulate. 

Var.  j8.  pusillum  B.  &  S.  (Trie host omum  pusillum  Hedw  ). 
Stems  more  densely  crowded,  shorter.  Leaves  shorter,  broader  ; 
capsule  oval  or  oblong,  peristome  shorter.  Perichaetial  bracts 
with  a  shorter  point,  more  distant  and  more  sheathing. 

Hab.  Sandy  banks  and  quarries,  rare.  Yorkshire,  Sussex,  Kent.  The  var.  3" 
in  similar  habitats,  sometimes  with  the  type ;  Ireland,  Yorkshire,  Wales,  Scotland. 
Fr.  winter. 

This  species  is  veiy  variable  in  the  form  and  size  of  the  capsules ;  I  have  seen 
them  on  the  same  tuft  from  cylindrical  to  very  shortly  ovate,  indeed  (without  the  lid) 
hardly  longer  than  broad  ;  the  var.  3  cannot  therefore  be  considered  a  clearly  defined 
form.  The  leaves  are  shorter  than  in  D,  hcmomaiium  and  D,  subulatum^  with  the 
upper  cells  wider  and  shorter,  and  are  also  more  denticulate,  wider  in  the  middle,, 
with  the  margin  recurved.  It  also  varies  in  the  length  of  the  leaves  ;  these  are 
sometimes  very  short,  and  in  proportion  to  their  size,  broad,  with  the  lamina  distinct 
to  the  apex  ;  especially  in  some  forms  of  the  var.  pusillum. 


•  Ditrichum  vaginctns  Hampe  (Trichostomum  vaginans  Sull. ; 

Leptotrichum  vaginans  Schp.,  Syn.,  excl.  var.  p) 

(Tab.  LXI.  E.). 

In  somewhat  dense  tufts,  yellowish  green  or  golden,  slightly 
glossy.  Stems  about  half-an-inch  high,  with  numerous  straight 
erect  fragile  sterile  branchlets,  terete,  with  short,  closely 
imbricated  leaves.  Leaves  close,  erect,  appressed  when  dry, 
from  an  ovate  base  narrowed  to  a  longer  or  shorter  concave, 
almost  tubular  point,  entire  or  very  faintly  denticulate  at  apex  ; 
margin  narrowly  recurved,  usually  on  one  side  only.  Areolation 
as  in  D,  tortile,  Perichaetial  bracts  more  distinct,  sheathing, 
with  short  points.  Basal  membrane  of  peristome  teeth  shorter, 
scarcely  projecting  above  the  mouth  of  the  capsule. 

Hab.  Sandy  and  peaty  ground  on  mountains.  Very  rare.  Discovered  by 
Mr.  J.  H.  Davies  near  the  summit  of  Colin  Mt.,  Co.  Antrim,  1901  ;  sterile. 

Readily  distinguished  from  D,  tortile  by  the  straight,  terete,  rigid,  dense-leaved 
branches,  and  the  entire  leaves,  deeply  channelled  above ;  from  Z>.  homomallum 
and  D,  tonatum^  which  it  otherwise  closely  resembles,  by  the  recurved  margin  of  the 
leaves.  It  stands  in  almost  exactly  the  same  relation  to  D.  tortile  that  D.  »onatum 
does  to  D.  homomallum. 
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3.    Ditrichum  homomallum  Hampe  (Didymodon  homomallus 

Hedw. ;  Leptotrichum  homomallum  Hampe,  Schp.  Syn  ) 

(Tab.  XII.  J.). 

Plants  loosely  tufted,  somewhat  silky,  pale  or  yellowish 
^reen,  short,  stem  simple  or  nearly  so,  i-i  inch  high.  Leaves 
g^lossy,  subsecund,  from  an  oval  or  narrowly  triangular  base, 
gradually  lanceolate-subulate ;  margin  plane ;  nerve  broad, 
rather  undefined,  often  filling  the  greater  part  of  the  subula, 
and  excurrent,  with  a  few  minute  denticulations  at  apex  ;  areola- 
Hon  very  narrow,  linear  or  rectangular,  firm,  not  much  shorter 
above,  chlorophyllose.  Perichaetial  bracts  longer,  sheathing.  Seta 
straight,  purple.  Capsule  ovate-oblong  or  oblong,  pachydermous, 
darker  than  in  D.  tortile,  reddish,  shining,  somewhat  narrowed  at 
mouth;  lid  conical  or  con ical-rostel late,  obtuse.  Annulus  of  two 
rows  of  cells.  Peristome  purplish,  the  basal  membrane  indis- 
tinct, teeth  with  the  divisions  free  or  united.  Dioicous ;  male 
plants  slender ;  bracts  lanceolate-subulate. 

Hab.     Sandy  banks  and  crevices  of  subalpine  rocks,  frequent.     Fr.  autumn. 

The  commonest  species,  D,  Jlexicaule  excepted,  and  usually  fruiting.  The 
smooth  leaves  with  narrow  and  elongated  areolation  perhaps  afford  the  most  obvious 
characters,  distinguishing  it  from  the  preceding  species ;  the  habit  and  longer  leaves 
from  D.  zonaium.  From  the  next  species  it  differs  essentially  in  the  inflorescence. 
The  peristome,  as  is  usual  in  this  genus,  is  very  fragile. 

♦  Ditrichum   zonatum    Limpr.    ( Wetsia   zonata    Funck,    D. 

homomallum  var.  zonatum  Lindb.,  Handb.  Ed.  i) 

(Tab.  LXI.  D.). 

In  dense  neat  tufts,  very  compact,  1-2  inches  high ;  dark  or 
golden  green  above,  pale  or  dark  brown  within.  Stems  very 
slender,  fragile,  slightly  branched.  Leaves  erect,  rigid,  short, 
gradually  shortly  acuminate  from  an  ovate  base,  deeply  channelled 
above,  entire  or  with  one  or  two  minute  teeth  at  apex ;  margin 
plane.  Nerve  stout,  ill  defined,  scarcely  excurrent,  lamina 
continued  to  apex  but  of  2-3  layers  of  cells,  and  therefore  ill 
defined  from  the  nerve.  Cells  shorter  than  in  D,  homomallum, 
variously  and  irregularly  rectangular  to  sub-quadrate  above. 
Dioicous.  The  female  flower  alone  known  ;  from  the  Dovrefjeld, 
Norway. 

Var.  j8.  scabrifolium  Dixon  (Journ.  of  Bot.  1902,  p.  378).  In 
looser  tufts ;  leaves  usually  longer,  with  a  longer  subula,  more 
spreading  and  fiexuose.  Upper  cells  and  occasionally  the  lower 
almost  to  base  scabrous  with  large  conical  papillae ,  frequently  on 
both  sides  of  lamina  and  back  of  nerve. 
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Hab.  Qefts  of  rocks  on  high  mountains,  rare.  Var.  $  very  rare  ;  Ben  Laoigh  ; 
Ben  Lomond  ;  Ben  Chalum. 

The  position  of  this  plant,  especially  in  the  absence  of  fruiting  characters,  must 
remain  somewhat  doubtful,  but  I  have  accepted  Limpricht's  view  in  raising  it  above 
varietal  rank  ;  the  general  sum  of  characters  distinguishing  it  from  D.  hcmomallum 
being  indeed  not  inconsiderable  in  a  genus  where  the  vegetative  features  show  on  the 
whole  but  slight  variation.  It  holds  the  same  position  with  regard  to  D.  homomcUlum 
as  D»  viMginans  to  D.  tortile.  The  interior  of  the  tufts  is  prettily  belted  with  varying 
shades  of  colour  corresponding  to  different  years'  growths,  whence  the  specific  name. 
The  plane  margin  will  separate  it  easily  from  D.  vaginans. 

The  var.  scabrifolium  is  a  very  remarkable  one,  departing  so  widely  as  it  does 
in  the  papillose  cells  from  what  is  otherwise  the  almost  universal  rule  in  this  genus. 
D.  tenuifolium  has  indeed  the  subula  scabrous,  but  this  is  due  to  projections  on  the 
nerve,  not  to  papillae  on  the  cells  of  the  lamina.  I  have  also  observed  a  very  light 
papillosity  in  leaves  of  A  Drummondi  Ferg.  (which  must  I  think  be  referred  to 
D.JUxicaule\zx.  deHsum)^  but  only  to  a  very  slight  extent.  On  the  other  hand  I 
have  forms  of  D.  zonatum  from  two  localities  in  Wales  exhibiting  a  slight  papillosity, 
not  sufficient  to  justify  their  being  placed  in  the  variety,  but  clearly  affording  a  link 
between  it  and  typical  Z>.  zonatum.  The  leaves  are  in  most  of  the  specimens  longer 
and  more  flexuose  than  in  the  type,  but  this  is  not  the  case  with  the  Ben  Lomond  plant. 

Caioscopium  nigritum  bears  a  not  inconsiderable  resemblance  to  D.  zonatum  ;  it 
is,  however,  as  a  rule  found  fruiting ;  moreover  it  is  usually  of  a  paler  green,  with 
more  flexuose  leaves,  and  with  the  stems  densely  tomentose  ;  in  the  present  plant  the 
stems  are  almost  entirely  without  radicles. 

4.    Ditrichum  subulatum  Hampe  {Trichostomum  subulatum 
Bruch  ;  Leptotrichum  subulatum  Hampe,  Schp.  Syn.) 

(Tab.  XII.  K.). 
Plants  short,  slender,  in  loose,  silky,  bright  yellowish  green 
tufts.  \.^^\^s  flexuose  when  dry,  the  lower  small,  ovate-lanceo- 
late, the  upper  from  a  short  oval  base  abruptly  narrowed  to  a 
long,  flexuose,  setaceous,  almost  entire  subula,  the  greater  part  of  it 
composed  of  the  broad,  excurrent  nerve.  Margin  plane.  Cells 
rather  laxer,  broader  and  shorter  than  in  the  last  species.  Peri- 
chaetial  bracts  sheathing.  Seta  slender  ;  capsule  erect,  golden 
brown,  ovate,  wider  than  in  the  last  species,  broadest  near  the 
base  ;  annulus  almost  obsolete  :  lid  shortly  rostellate.  Peristome 
teeth  very  slender,  divisions  slightly  coherent ;  basal  membrane 
very  short.  Paroicous  ;  antheridia  naked,  in  the  axils  of  the 
upper  leaves  immediately  below  the  perichaetial  bracts. 

Hab.  On  crumbling  rocks  and  clay  soil ;  very  rare.  Cornwall ;  Devon.  Fr. 
spring. 

A  Mediterranean  species  which  has  reached  our  southern  coast.  Clearly  dis- 
tinguished by  its  paroicous  inflorescence,  and  the  bright  green  flexuose  leaves,  with 
nerve  longly  excurrent. 

6.    Ditrichum    flexicaule     Hampe     {Didymodon    flexicaulis 
Schleich. ;  Leptotrichum  flexicaule  Hampe,  Schp.  Syn.) 

(Tab.  XIII.  A.). 
Tall,  slender,  in  close  soft  silky  tufts,  yellowish  or  brownish 
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green,  glossy  ;  stems  /-j  inches  high,  very  slender,  flexuose, 
fragile,  branched,  radiculose.  Leaves  very  long,  rather  loosely 
set,  erect  or  secund,  occasionally  falcato-secund,  slightly  flexuose 
when  dry,  from  an  elongate  lanceolate  base  narrowed  to  a  long 
fine  subula,  nerve  flattened  and  indistinct  at  base,  excurrent, 
denticulate  at  apex ;  margin  plane,  incurved  above,  cells  at  base 
irregularly  rectangular,  rounded-quadrate  towards  margin,  towards 
the  nerve  longer,  narrowly  rectangular  ;  in  the  upper  part  of 
the  leaf  oval  and  rounded  ;  one  or  two  rows  at  the  margin  of  the 
expanded  part  are  sometimes  very  narrow  and  hyaline.  Capsule 
erect,  reddish  brown,  ovate  or  elliptic,  small  ;  annulus  broad  ;  lid 
rostellate  ;  peristome  teeth  fragile,  unequal.  Dioicous ;  male 
plants  rare,  slender  ;  bracts  ovate,  subulate. 

Var.  j8.  densum  B.  &  S.  {Leptotrich.  Jlexicaule  var.  densum 
Schp.,  Syn.)  Densely  tufted,  bright  or  darker  green,  stems 
shorter,  1-2  inches  high  ;  leaves  erect,  short,  almost  entire  at  apex. 

Hab.  Limestone  rocks  and  earth  ;  frequent.  The  var.  $  less  common,  usually 
in  more  mountainous  districts.  Fr.  summer,  very  rare,  only  found  in  two  spots  in 
Perthshire  in  1902  (Stirton  and  Hag^art). 

Quite  distinct  in  its  much  greater  size,  longer  leaves,  and  shortly  oval  upper 
cells.  It  has  more  resemblance  to  Dicranodontium  longirostre  than  to  any  other 
moss,  but  is  easily  recognised  by  the  absence  of  inflated  auricles  at  base. 

The  var.  /B  in  its  best  marked  forms  differs  greatly  in  appearance  from  the  type. 
The  leaves  are  occasionally  very  short,  in  which  case  it  is  the  var.  brevifoHum  Kindb., 
(cf.  The  Bryologist,  iv.,  p.  50).  The  cells  also  are  usually  shorter  than  in  the  type, 
often  rounded  or  shortly  oval  throughout  the  greater  part  of  the  leaf.  D,  Drum- 
mondi  Ferg.  according  to  a  specimen  authenticated  by  the  author  must,  I  think, 
certainly  be  placed  here. 


12.    SWARTZIA  Ehrh. 
(Distichium  B.  &  S,,  Schp.  Syn.  et  plur.  auct.). 

Plants  in  dense  silky  tufts,  slender.  Leaves  distichous, 
subulate,  sheathing  at  base,  smooth  ;  areolation  narrow.  Capsule 
ovate  or  cylindric,  lid  conical.  Peristome  of  16  teeth  not  con- 
fluent at  base,  linear-lanceolate,  more  or  less  cleft  into  unequal, 
slightly  coherent  divisions,  or  variously  perforated,  sometimes 
entire. 

The  distichous  leaves  are  the  marked  characteristic  of  this 
genus,  which  otherwise  much  resembles  the  last.  The  name 
Distichium  by  which  it  has  been  usually  described  was  forestalled 
by  Distichia  Nees  (1843),  a  genus  of  Juncaceae. 

Deriv. — After  Olaf  Swartz,  an  eighteenth  century  botanist. 

{Plant  I -6  inches,  glossy  ;  capsule  oblong  or  cylindric,  erect /.  montana 
Plant  \'\  inch,  dull-green  ;  capsule  rounded-ovate,  inclined a,  inclincUa 


Digitized  by  VjOOQIC 


12.   SWARTZIA.  65 

1 .  Swartzia  montana  Lindb.    (Bryum  montanum  Lamarck ; 
Distichium  capillaceum  B.  &  S.,  Schp.  Syn.  et  plur  auct.) 

(Tab.  XIII.  B.). 

In  dense  silky  bright  or  dark  green  glossy  tufts,  reddish 
brown  below,  very  slender.  1-6  inches  high,  stems  radiculose, 
straight.  Leaves  from  a  white  sheathing  oval-oblong  base, 
abruptly  narrowed  above  and  suddenly  reflexed  in  a  long, 
spreading  or  squarrose,  setaceous  subula,  which  is  densely 
papillose  on  the  nerve  and  crenulate  at  margin ;  nerve  excurrent 
at  apex,  less  papillose,  but  somewhat  denticulate  ;  cells  narrowly 
rectangular  at  base  and  pellucid,  obliquely  elliptical  above,  in  the 
subula  rounded-quadrate,  and  papillose.  Perichaetial  bracts  two, 
longly  sheathing.  Capsule  on  an  elongated  seta,  erect  or  very 
slightly  inclined,  oblong  or  cylindric,  bright  or  brownish  red, 
glossy.  Peristome  teeth  pale  red,  irregularly  cleft,  short, 
narrow.  Spores  17-20  ft.  Paroicous ;  antheridia  naked  in  the 
axils  of  the  uppermost  leaves, 

IIab.  Mountain  rocks  and  crevices.  Frequent  on  all  our  mountains.  Fr. 
summer. 

A  very  pretty  plant,  easily  reco^ised  by  its  distichous,  setaceous  leaves,  with 
very  conspicuous  white,  glossy,  sheathing  bases,  so  that  the  stems  appear  white  and 
shining.  In  the  more  compact  forms  the  two-ranked  arrangement  of  the  leaves  is 
very  obvious,  in  the  more  elongated  forms  with  distant  leaves  this  is  much  less  dis- 
tinct.    The  leaves,  except  in  the  compact  forms,  are  very  flexuose  at  apex  when  dry. 

The  plant  varies  much  in  height  of  stem,  length  of  leaf,  and  form  of  capsule ;  the 
more  luxuriant  forms  being  associated  with  longer  leaves  and  narrowly  cylindrical  fruits, 
while  the  most  compact,  short  forms  have  also  the  leaves  short  and  almost  straight, 
and  the  capsule  much  shorter  and  ovate.  There  is,  however,  every  gradation  from 
the  one  extreme  to  the  other,  and  no  clear  line  of  demarcation  can  be  drawn  to  define 
the  var.  compacta  (lilibn.)  {D,  capilL  var.  brevifoHurn  B.  &  S.,  Schp.  Syn.).  I  have 
also  seen  short  elliptical  capsules  on  forms  with  elongated  stems  and  leaves,  so  that  the 
correlation  of  the  parts  is  not  a  distinctive  feature  of  the  variety. 

2.  Swartzia  inclinata  Ehrh.  {Distichium  inclinatum  B.  &  S., 

Schp.  Syn.)  (Tab.  XIII.  C). 

Plants  shorter,  of  a  duller  green,  less  shining ;  leaves  more 
crowded  and  less  evidently  distichous,  the  sheathing  base  less 
conspicuous,  the  subula  more  erect  ;  the  cells  slightly  longer  and 
more  uniformly  rectangular;  perichaitial  bracts  three.  Capsule 
small,  rounded-ovate,  turgid,  cernuous,  brown,  with  a  dark 
purple  shinmg  mouth  ;  peristome  teeth,  broader,  red,  less  deeply 
bi-trifid  or  nearly  entire.  Autoicous ;  male  flower  gemmiform, 
below  the  female,  with  /-j  short,  subulate  bracts.  Spores 
30-40  /A. 
F 
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Hab.  Stony  ground  in  mountainous  districts,  rare.  Scotland  ;  Ireland  ;  York- 
shire.    Fr.  summer,  some  weeks  later  than  the  last  species. 

The  characters  italicised  will  serve  easily  to  dUtin)3:uish  this  species  from  the 
shorter  forms  of  the  last.  I  do  not  find  any  constant  diflerence  in  the  size  and  width 
of  the  leaves. 

I  have  gathered  at  Durness  in  Sutherland,  a  form  exactly  parallel  to  the  var. 
compacta  of  the  last  species  and  quite  as  well  marked. 


Tribe  2.    Seligerieae. 


13.    SELIGERIA  B.  &S. 

Minute,  gregarious  or  caespitose  plants,  growing  on  rocks. 
Leaves  lanceolate  or  subulate,  cells  minute  above,  at  basal  angles 
rarely  coloured  (not  coloured  in  any  of  the  British  species). 
Calyptra  cucullate.  Capsule  smooth,  symmetrical,  or  only  very 
slightly  unequal,  ovate,  with  a  distinct  neck,  peristome  teeth 
usually  entire,  rarely  cleft,  smooth,  sometimes  wanting. 
Autoicous  in  all  the  British  species. 

A  genus  of  dwarf,  almost  microscopic  plants,  often  growing 
on  the  perpendicular  sides  of  chalk-pits  and  cliffs,  and  somewhat 
difficult,  on  account  of  the  minuteness  and  general  similarity  of 
the  species,  to  discriminate.  Their  presence  is  at  times  hardly 
distinguishable  except  by  the  slight  green  or  brownish  tinge  they 
confer  on  the  substratum  of  chalk  or  rock. 

Deriv. — After  Seliger,  a  Silesian  pastor  and  bryologist. 

f  Peristome  absent i.  Doniama 

(Peristome  present 2 

f  Seta  arcuate  when  moist   6.  recurvata 

\Seta  straight  when  moist 3 

rCapsule  oval  or  oblong,  contracted  at  mouth    4.  paucifoUa 

-3  \  Capsule  short,  wide-mouthed,  turbinate  when  dry  and  empty  4 

{Perichsetial  Is.  reaching  base  of  capsule    ^•.  acutifolia 
Leaves  not  reaching  base  of  capsule  5 

fLs.  imbricated  in  three  ranks  ;  cells  long  and  narrow  3.  tristicha 

■^^Ls.  not  three-ranked ;  cells  shorter    6 


>./Ls.  with  short,  wide,  obtuse  subuta,  entire  .j.  calcarea 

^v  "  


[  Ls.  longer,  with  narrow,  acute  subula,  faintly  denticulate 2,  pusilla 


1.    Seligeria  Doniana  CM.   {Gymnostomum  Donianum  Sm. ; 

Anodus  Dontanus  B.  &  S.,  Schp.  Syn.  et  plur.  auct.) 

(Tab.  XIII.  D.). 

Very  minute,  gregarious,  yellowish  green  ;  stem  very  short, 
simple.     Leaves  erect,  straight,  subulate  from  an  ovate-lanceolate 
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4ienticulate  base,  channelled  ;  nerve  reaching  apex  or  slightly 
-excurrent,  occupying  the  greater  part  of  the  minutely  denticulate 
subula ;  cells  of  base  very  thin,  pellucid,  rather  incrassate, 
rectangular  and  rhomboid,  upper  shorter,  quadrate.  Capsule  on  a 
straight  seta,  minute,  pale,  hemispherical  or  turbinate  after  the 
fall  of  the  lid,  thin^walled,  gymnostomous  ;  lid  obliquely  conical. 
Male  inflorescence  on  a  basal  branch. 

Hab.     Sandstone  and  limestone  rocks.     Not  common.     Fr.  late  summer. 

One  of  the  most  minute  of  our  mosses,  and  easily  overlooked.  Hardly  dis- 
tinguishable from  S,  pusilla  except  by  the  absence  of  peristome  and  the  somewhat 
more  delicate  habit ;  the  denticulate  leaf-margin  will  aid  in  distinguishing  it  from  the 
other  species. 

2.    Seligeria  pusilla  B.  &  S.  {Afzelia  pusilla  Ehrh.)   (Tab. 

XIII.  E.). 

Very  short,  in  loose,  dark  green  tufts.  Lower  leaves  short, 
lanceolate-subulate,  upper  longer,  subulate  from  an  oval-lanceolate 
denticulate  base,  resembling  those  of  the  last  species,  but  longer. 
Areolation  as  in  that  species.  Capsule  oval-pyriform,  turbinate 
after  the  fall  of  the  lid,  brownish  green ;  lid  obliquely  rostellate  ; 
peristome  teeth  broadly  lanceolate,  entire,  flat,  distantly  articu- 
lated, spreading  and  reflexed  when  dry,  incurved  when  moist. 
Male  inflorescence  below  the  female  or  on  a  separate  branch. 

Hab.     Damp  limestone  or  sandstone  rocks,  not  common.     Fr.  summer. 

Somewhat  variable  in  size,  and  in  length  of  leaves.  The  turbinate,  peristomate 
-capsule  elevated  far  above  the  leaves  on  a  straight  seta,  and  the  minutely  denticulate 
Jes[f-margin,  are  the  distinguishing  marks  of  this  species. 

♦  Seligeria  acutifolia   Lindb.   (as  a  species)    (^.  pusilla  var. 
acutifolia  Schp.,  Syn.)  (Tab.  XIII.  F.). 

Leaves  from  a  narrower  base,  contracted  into  a  subterete 
very  acute,  less  denticulate  subula,  formed  almost  entirely  of  the 
nerve,  and  very  long  in  the  upper  leaves ;  areolation  longer  and 
narrower.  Capsule  larger,  ovate,  on  a  shorter  seta,  hardly 
slevated  above  the  perichaetial  bracts,  shortly  pyriform  after  the 
fall  of  the  lid,  wide-mouthed  when  empty ;  lid  short,  conical, 
straighter.     Peristome  teeth  shorter,  rather  obtuse,  fragile. 

Var.  /3.  longiseta  Lindb.  Plant  larger,  seta  longer,  so  that 
the  capsule  is  raised  above  the  perichaetial  bracts  ;  lid  with  a 
longer,  oblique  beak. 
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Hab.  Calcareous  rocks.  The  var.  alone  found  in  Britain  ;  rare.  North  o 
England.     Fr.  summer. 

This  plant  seems  to  find  its  right  place  as  a  sub-species  of  S,  pusilla  from  iwhicl 
it  only  differs  in  the  characters  pointed  out  above  ;  and  even  these  are  not  constant 
as  indeed  the  existence  of  the  var.  longiseta  shows.  Among  plants  of  the  latter  fom 
there  are,  moreover,  to  be  found  specimens  with  the  perich^tial  bracts  overtopping 
the  capsule,  though  the  oblique  rostellate  lid  is  always  present.  It  seems  best 
therefore,  to  consider  S,  acutifolia  as  a  sub-species  of  5.  ptisilla^  with  the  var.  lott^istU 
forming  an  intermediate  link.  It  would  probably  have  been  a  more  natural  arrange' 
ment  to  make  this  variety  the  type  of  the  species,  and  the  plant  with  the  short  seU 
the  variety. 

3.  Seligeria    tristicha    B.  &  S.    ( Weisia    tristicha    Brid.  \ 

Seligeria  trifaria  Lindb.,  Braithw.  Br.  M.  FI.) 
(Tab.  XIII.  G.). 

Plants  resembling  S,  pusilla,  but  taller  and  more  rigid,  i-2 
lines  high,  slender,  branched,  brownish.  Leaves  regularly  imbri^ 
cated  in  three  rows,  crowded,  straight,  erect,  appressed  when  dry, 
from  a  lanceolate  concave  base  gradually  narrowed  to  a  rig^d, 
obtuse  or  acute,  entire  subula,  composed  of  the  nerve,  which  is 
narrower  at  the  base ;  cells  elongate-rectangular  at  base,  shorter 
above ;  margin  entire  or  very  faintly  sinuose.  Perichaetial  bracts 
longer,  the  nerve  more  longly  excurrent.  Capsule  on  an  elongated 
seta,  thick-walled,  wide-mouthed  and  hemispherical  after  the  fall 
of  the  lid,  with  a  long  neck  tapering  into  the  fruit-stalk ;  lid 
obliquely  rostellate,  rather  long.  Peristome  teeth  sometimes 
perforated. 

Hab.  Wet  calcareous  rocks.  Very  rare.  Perthshire  ;  Yorkshire  ;  Derbyshire* 
Fr.  summer. 

The  stems  are  often  closely  tufted,  and  sometimes  very  much  branched ;  the 
leaves  are  rather  brittle ;  their  regular  arrangement  giving  the  stems  a  distinct  and 
peculiar  trigonous  appearance.  The  form  of  the  capsule  when  ripe,  together  with  its 
neck,  is  regularly  pyriform,  the  neck  varying  somewhat  in  length,  sometimes  very 
gradually  narrowing  downwards.  It  is  readily  distinguished  by  the  tall  slender 
stems,  and  the  trifarious  arrangement  of  the  leaves.  The  wide  pachydermous 
capsule,  the  entire  leaves,  and  narrow  cells,  are  also  characters  of  value,  in  cases 
wiitre,  as  occasionally  happens,  the  tristichous  leaf  arrangement  is  not  so  distinct. 

4.  Seligeria  paucifolia  Carruth.  {Bryum  paucifolium  Dicks. ; 

S.  subcernua  Schp.,  Syn.)  (Tab.  XIII.  H.). 

Plants  gregarious,  pale  dull  green,  very  short,  unbranched. 
Leaves  crowded,  the  upper  longer,  sub-flexuose,  longly  and  finely 
subulate  from  a  lanceolate,  gradually  narrowing  base,  -quite 
entire ;  nerve  very  indistinct  at  base,  gradually  stronger,  wide 
above  and  sometimes  very  slightly  excurrent ;  cells  rectangular, 
shorter  above,  a  single  row  on  each  side  reaching  almost  or  quite 
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to  the  apex ;  seta  erect,  slightly  flexuose  above ;  capsule  thick- 
^walled,  narrowly  oval  or  oblong,  sometimes  slightly  asymmetric, 
narrowed  at  the  mouth  ;  lid  with  an  oblique  subulate  beak  ; 
peristome  teeth  narrow,  lanceolate. 

H  AB.     Blocks  of  chalk  ;  rare.     Fr.  summer. 

The  narrow  elongated  capsule,  contracted,  not  expanded,  at  mouth,  on  an  erect 
-seta,  is  the  most  distinguishing  feature  of  this  species.  It  seems  to  prefer  detached 
blocks  of  chalk  rather  than  clife. 

-5.    Seligeria  calcarea  B.  &  S.    {Bryum  calcareum  Dicks.) 

(Tab.  XIII.  I.). 

Plants  in  wide  patches,  densely  gregarious,  dull  deep  green. 
Stem  very  short,  simple.  Leaves  short ,  from  an  oblong  concave 
base  abruptly  narrowed  to  a  rather  short,  linear,  somewhat 
obtuse  subula,  entire  ;  nerve  indistinct  below,  above  stronger,  but 
flattened  and  obscure,  and  occupying  the  whole  apex  ;  cells 
shortly  rectangular,  thin  and  pellucid  at  base,  above  irregularly 
rounded-quadrate,  oval  or  hexagonal,  obscure,  incrassate,  chloro- 
phyllose.  Capsule  on  a  straight  seta,  very  slightly  larger  than  in 
•S*.  pusilla,  more  solid,  but  otherwise  resembling  it ;  peristome 
teeth  broader  and  more  obtuse,  more  closely  articulate. 

Hab.  Chalk  cliffs  and  limestone  quarries.  Frequent  on  the  chalk  hills  of  the 
south  and  east  of  England.     Fr.  spring  or  early  summer. 

Easily  recognised  by  its  dwarf,  stouter  habit,  with  broader,  thicker  leaf-points, 
which  are  also  more  obtuse,  especially  in  the  lower  leaves ;  the  upper  and  perichaetial 
leaves  are  more  tapering.  The  nerve  is  flattened  and  obscure,  so  that  it  is  difficult 
in  the  subula  to  say  where  the  lamina  ceases  and  the  nerve  begins.  In  the  fruit  this 
species  most  resembles  S.  pusilla.  It  often  forms  very  wide  extended  patches  on  the 
perpendicular  tace  of  chalk  cliffs,  resembling,  until  more  carefully  examined,  patches  of 
protophytic  algse 

Specimens  gathered  by  the  Rev.  W.  E.  Thompson  in  Norfolk,  have  the  seta  very 
short,  frequently  no  longer  than  the  perichxtial  bracts.  This  agrees  with  the 
measurements  given  by  Limpricht  in  his  description  of  the  species,  but  it  is  certainly 
not  the  type  as  figured  in  most  works,  or  as  repiesentcd  by  the  British  plant  generally. 

6.     Seligeria  recurvata  B.  &  S.  {Grimmia  recurvata  Hedw. ; 
S.  setacea  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XIII.  J.). 

In  close  patches,  olive  green,  usually  very  fertile  ;  stems 
short,  but  rather  longer  than  in  the  last  species,  fragile,  simple  or 
forked.  Leaves  erecto-patent,  flexuose,  longly  subulate  from  an 
ovate-lanceolate  base,  acute,  entire ;  nerve  narrow,  excurrent, 
but  very  ill-defined  and  hardly  distinct  from  the  lamina  in  the 
subula;  cells  at  base  variable,  usually  rectangular  with  thin  walls, 
pellucid  ;  above  shorter,  more  quadrate,  incrassate.     Capsule  on  a 
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rather  long,  flexuose  and  arcuate  seta,  oval  with  a  short  neck, 
thin-walled;  lid  with  a  slender,  straight  beak;  teeth  of  peris- 
tome lanceolate,  obtuse  or  acute. 

Hab.     Sandstone  rocks  in  shady  places.     Not  common.     Fr.  spring  and  summer. 

The  slender,  arcuate  seta  is  the  chief  characteristic  of  the  present  species,  and  is 
especially  noticeable  Avhen  the  plant  is  growing,  and  at  the  period  of  ripening  of  the 
capsules  ;  when  gathered  in  this  condition  the  seta  remains  curved  in  drying,  but  older 
capsules  usually  dry  with  the  fruitstalk  straightened.  The  capsule  is  vari&ble  io 
length,  the  lid  sometimes  oblique.  The  tissue  of  which  the  capsule  is  composed  is 
looser  than  in  the  other  species,  the  cells  being  larger  with  thin  walls. 


14.    BRAOHYODUS  Fumr. 

(Brachydontium  Bruch,  Braithw.  Br.  M.  Fl.) 

Plants  very  small,  resembling  Seligeria.     Calyptra    mitri- 

form,  5-lobed.     Capsule  erect,  oblong,  finally  striate ;  peristome 

teeth  confluent  at  base,  broad,  very  short  and  truncate,  dotted,. 
thin. 

Deriv. — ^p^yy  (brachy)  short  and  oSovs  (odous)  a  tooth,  from 
the  short  peristome  teeth. 

1.     Brachyodus   triohodes   Fumr.    (Gymnostomum   trichodes 
W.  &  M.  ;  Brachydontium  trichodes  Furnr.,  Braithw. 
Br.  M.  Fl.)  (Tab.  XIII.  K.). 

Plants  resembling  Seligeria  pusilla  ;  very  small,  simple^ 
gregarious,  green  or  brownish.  Leaves  straight,  lanceolate- 
subulate,  channelled,  entire ;  nerve  excurrent,  forming  the  whole 
of  the  upper  part  of  the  subula  ;  cells  hexagonal-rectangular 
below,  irregularly  quadrate  above.  Capsule  on  a  slender  seta, 
oblong,  pale,  thin-walled,  red  at  mouth,  when  old  more  or  less 
pyriform,  'darker  coloured,  and  finely  striate  ;  calyptra  conical^ 
j-5  lobed  at  base ;  annulus  broad  ;  lid  conical  with  a  straight 
subulate  beak ;  peristome  teeth  irregular,  perforated,  pale, 
smooth,  very  short,     Autoicous. 

Hab.  Wet  sandstone  rocks.  In  mountainous  and  hilly  country,  not  common. 
Fr.  early  spring. 

Much  resembling  a  Seligeria  in  habit  and  leaf  structure,  this  is  easily  recognised 
under  a  good  lens  by  the  oblong  capsule,  on  a  straight  seta,  with  very  6ne  longiiudisai 
striations ;  in  leaf  it  is  perhaps  nearer  S,  paucifolia  than  any  other. 
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Tribe  j.     Cynodontieae, 


15.    SiTJT.ANIA  Lindb. 

Plants  small ;    leaves  small,   linear   or  lanceolate,  smooth ; 

glaucous  at  back  with  cellular,  granulose  **  bloom/'    Capsule 

oblong-cylindric,  erect,  slightly  furrowed  when  dry  ;  lid  conical ; 

•peristome  teeth   16,   irregular,   cleft    to    base  into   two  narrow, 

nodose,  papillose  divisions,  usually  much  connected  above. 

The  plant  for  which  Lindberg  created  this  genus  has  usually 
been  placed  under  either  Ditrichum  or  Trichostomum,  and  it 
certainly  holds,  as  pointed  out  by  Braithwaite,  a  somewhat 
intermediate  position  between  Tortulaceae  and  Dicranaceae.  Its 
affinity  with  Ceratodon  is  however  so  obvious  (while  at  the  same 
time  it  shows  distinguishing  characters  of  some  importance),  that 
its  consignment  to  a  separate  genus  near  that  one  appears  the 
most  satisfactory  arrangement. 

Deriv. — After  Saelan,  a  Scandinavian  bryologist. 

1.    SSBlania    cadsia    Lindb.     Bryum    caesium    Villars ;    Lepto- 
trichum  glaucescens  Hampe.,  Schp.  Syn.)     (Tab.  XIII.  L.). 

In  dense  glaucous  bluish  green  tufts,  brown  below,  half  to  one 
inch  high.  Stems  erect,  slender,  much  branched.  Leaves  small, 
broadly  lanceolate  below,  larger  and  longer  at  the  summit  of  the 
branches,  forming  a  coma ;  erecto-patent,  slightly  twisting  at  the 
point,  somewhat  flexuose  when  dry;  acutely  linear  or  linear- 
subulate  from  a  lanceolate  or  oblong  base,  margin  plane,  bluntly 
serrate  above ;  nerve  distinct,  slightly  excurrent  in  the  longer 
leaves  ;  cells  all  rectangular,  at  base  empty,  4-6  times  as  long  as 
broad,  above  about  twice  as  long  as  broad,  or  sometimes  quadrate, 
chlorophyllose  ;  in  the  lower  leaves  more  uniform.  Capsule  erect 
on  a  short  seta,  oval-oblong,  thin-walled,  brown,  irregularly 
plicate  when  dry  and  empty  ;  annulus  yellow,  of  two  rows  of 
cells  ;  lid  acutely  conical  ;  peristome  conical,  the  teeth  purple, 
the  divisions  much  united  above.  Autoicous  ;  male  flowers 
gemmiform.  on  short  branches  below  the  perichastia. 

Hab.  On  earth  in  clefts  of  rocks  in  alpine  districts  ;  very  rare.  Glen  Phee, 
Clova.     Fr.  late  summer. 

This  rare  species  will  be  recojjnised  at  once  by  the  bluish  green  colour,  a 
feature  hardly  shared  by  any  other  British  moss,  though  in  a  small  degree  by  Wehia 
verticillatay  which  diflfers  markedly  in  the  leaves,  denticulate  towards  base,  but 
entire  above,  and  is  of  quite  a  different  habit  of  growth.  The  leaf-cells  are  longer 
and  narrower  than  in  Ceratodon. 


Digitized  by  VjOOQIC 


72  DICRANACE^. 

16.    OERATODON  Brid. 

Plants  terrestrial,  tufted ;  leaves  small,  lanceolate,  smooth  or 
slightly  papillose.  Capsule  oval  or  oblong-cylindrical,  striate, 
when  dry  sulcate,  often  inclined,  with  a  distinct  neck,  thick- 
walled.  Lid  conical.  Peristome  teeth  i6,  cleft  regularly  nearly 
to  base  into  two  filiform  divisions,  closely  articulate  below, 
remotely  above,  papillose. 

Deriv. — K€/5aTo-(kerato)  horn,  and  ^ov%  (odous)  a  tooth, 
from  the  resembfence  of  the  peristome  teeth  to  a  goat's  horns. 

J  Nerve  not  or  scarcely  excurrent ;  capsule  strumose  at  neck /.  purpureus 

\ Nerve  longly  excurrent ;  capsule  less  distinctly  strumose -./*.  conicus 

1.     Ceratodon    purpureas    Brid.     {Mnium   purpureum    L.) 

(Tab.  XIII.  M.). 

In  wide  patches,  of  various  tints  of  green,  often  accompanied 
by  a  tinge  of  vinous  red.  Stems  branched,  i-3  inches  long, 
slender,  erect.  Leaves  erecto-patent,  rather  laxly  imbricated, 
slightly  twisted  and  appressed  when  dry,  from  broadly  triangular- 
ovate  to  narrow  linear-lanceolate,  concave,  margin  revolute  from 
base  upwards,  becoming  plane  just  below  the  apex,  where  there 
are  usually  a  few  coarse  teeth  ;  nerve  reaching  apex  or  very 
slightly  excurrent ;  cells  at  base  pellucid  (in  the  longer  leaves), 
rectangular,  3-5  times  as  long  as  broad,  above  regularly  quadrate, 
hexagonal-quadrate,  or  irregular,  but  always  short,  small, 
chlorophyllose.  Perichaetial  bracts  longer,  sheathmg.  Capsule 
on  a  purple  or  sometimes  yellowish  shining  seta,  inclined,  oblong 
(when  dry  and  empty  oblong-cylindrical),  straight  or  slightly 
curved,  purplish  or  reddish  brown  ;  when  dry  cernuous  or 
horizontal,  sulcate,  4-^  angled,  with  a  small  but  distinct  struma 
at  base  ;  annulus  large,  lid  acutely  conical,  slightly  curved. 
Peristome  teeth  deep  red  at  base,  with  equal  divisions,  bordered 
on  each  side  from  base  to  middle  by  the  wider  inner  layer  of 
plates.  Dioicous.  Male  plants  more  slender,  flowers  gemmi- 
form. 

Hab.  Sandy  and  peaty  soil,  banks  in  woods,  etc.  ;  very  abundant,  and  cosmo- 
politan.    Fr.  spring  and  early  summer. 

One  of  the  most  abundant  and  polymorphous  of  our  mosses,  easily  known  when 
in  fruit  by  the  narrow,  inclined,  sulcate,  strumose  capsule  with  conical  lid.  There  is  a 
peculiar  look  about  the  leaves  when  viewed  under  the  microscope,  which,  allowing  for 
a  certain  amount  of  variation  in  form  and  size  of  both  leaf  and  areolation,  is  directly 
recognised  after  a  little  practice ;  the  margin  recurved  to  just  below  the  apex,  then 
plane  and  toothed,  is  one  of  the  most  distinct  and  constant  features ;   when  moist  the 
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leaves  usually  have  a  shiny  appearance,  and  the  comal  ones  are  generally  slightly 
twisted  ;  this  taken  in  conjunction  with  their  channelled  surface  and  gradually  acute 
outline,  will  serve  for  identification  in  the  field,  and  an  acquaintance  wiih  their  appear- 
ance under  the  lens  will  save  the  lieginner  much  labour  and  disappointment. 

Several  varieties  have  been  described,  among  them  var.  brevif alius  Milde,  with 
small,  wide,  shortly  pointed  leaves,  mucronate  with  the  excurrcnt  nerve  ;  I  have  seen 
British  forms  agreeing  with  this  description.  They  resemble  Barbula  lurida  in 
appearance,  but  the  leaves  are  usually  laxer,  and  are  apiculate  with  the  excurreot  nerve. 
A  form  also  occurs  with  abnormal  leaves,  widely  rounded  and  obtuse  at  apex,  with 
the  nerve  ceasing  below. 

•  Oeratodon  conicus  Lindb.    (Trichostomum  conicum  Hampe). 

(Tab.  XIII.  N.). 

The  typical,  or  extreme  form  of  this  plant  differs  from  C. 
purpureus  in  the  following  points.  Stems  shorter,  usually 
yellowish  green;  leaves  small,  short,  ovate-lanceolate,  the  upper 
erecto-patent,  crowded  into  a  coma,  less  twisted  when  dry,  the 
margin  revolute  to  apex,  entire  ;  the  nerve  excurrent  in  an  arista 
or  point  of  varying  length  ;  cells  small.  Capsule  erect  or  very 
slightly  inclined,  ovate-elliptic,  rather  wide  at  base,  when  dry  and 
empty  hardly  altered,  slightly  sulcate,  the  neck  not  or  only 
slightly  strumose ;  lid  shortly  and  obtusely  conical.  Peristome 
teeth  pale,  with  fewer  articulations,  with  very  narrow  and  less 
distinct  borders, 

Hab.     Bare  places  and  mud-caps  of  walls.     Rare.     Fr.  summer. 

The  examination  of  a  considerable  number  of  specimens  from  different  localities 
has  convinced  me  that  the  present  plant  should  not  rank  higher  than  a  sub-species  of 
C.  purpureus  at  most ;  a  conclusion  arrived  at  for  the  most  part  on  account  of  the 
existence  of  a  number  of  intermediate  forms  linking  it,  in  an  unbroken  chain,  with 
that  plant.  Specimens  found  by  me  in  Scotland  in  1883  have  the  fruiting  characters 
exactly  those  of  C  conicus^  but  the  plant  has  the  purplish  hue  common  in  the  typical 
form  and  the  nerve  is  excurrent  in  a  very  short  point  only.  Since  that  time,  in  a 
number  of  localities  in  Northamptonshire,  uniformly  on  the  mud-caps  of  walls  in  the 
oolitic  districts,  I  have  found  plants  which,  while  with  the  peristome  and  the  foliage 
of  C.  conicus  (the  nerve  being  excurrent  in  a  point  frequently  as  long  as  the  whole  of 
the  rest  of  the  leaf)t  show  a  great  variation  in  the  capsule,  both  as  regards  its  inclination 
and  form,  the  struma,  and  the  lid  ;  sometimes  being  lately  if  at  all  distinct  from 
ordinary  C  purpureus^  at  others,  though  more  rarely,  with  capsules  almost  exactly 
characteristic  of  C  conicus^  while  specimens  may  be  found  of  nearly  every  intermediate 
form.  It  must  be  remembered  too  that  the  nerve  is  sometimes  excurrent  in  otherwise 
typical  C.  purpureus. 

In  the  Northamptonshire  localities  above  mentioned,  this  plant  even  when  barren 
and  growing  with  C.  purpureus^  may  be  generally  recogni«<ed  with  the  eye  alone,  by 
the  denser,  neater  tufts,  with  the  shorter,  aristate,  upper  leaves  forming  a  comal  tuft. 

C.  minor  Aust.  (Lesq.  &  James,  Manual  of  Mosses  of  N.  America,  p.  92) 
appears  to  he  this  plant ;  the  only  difference,  according  to  the  description,  being  that 
in  thai  moss  the  leaves  are  spoken  of  as  serrulate  towards  the  apex. 


Digitized  by  VjOOQIC 


74  DICRANACEiE. 

17.    RHABDOWEISIA  B.  &  S. 

Plants  short,  inhabiting  rock  crevices,  densely  cushioned. 
Leaves  linear  or  ligulate,  not  much  attenuated  at  point,  short, 
much  crisped  when  dry,  with  plane  margins ;  areolation  short, 
more  or  less  quadrate  above.  Capsule  erect,  symmetrical, 
minute,  on  a  very  short  seta,  striate,  not  strumose.  Peristome 
small,  teeth  narrow,  subulate,  undivided. 

The  three  plants  here  included  have  a  distinct  habit  and  in 
other  respects  form  a  natural  group,  though  linked  to 
Cynodontium  by  C.  Bruntoni^  which  however  clearly  belongs  to 
that  genus.  Their  short,  highly  chlorophyllose,  plane-margined 
pellucid  leaves  abundantly  distinguish  them,  in  addition  to  which 
they  are  usually  found  fertile. 

Deriv. — paj88o-(rhabdo)  a  fluted  column,  alluding  to  the 
striated  capsule,  otherwise  resembling  Weisia. 

/Leaves  with  narrow  tapering  points,  almost  entire /.  fugax 

\Leaves  with  wider,  more  obtuse  points,  serrate  2 

1^  Plant  small ;  leaves  narrow,  cells  8- lo  fi    2,  cUntuulata 

2-1  Plant  ^-i  inch  ;  leaves  broader,  more  coarsely  toothed,  cells  14-18 /i  

\  J.  crenuUUa 

1.    Rhabdowelsia    fagax    B.    &   S.    (Oncophorus  striatus 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XIV.  A.). 

Bright  or  dark  green,  in  short,  soft,  dense  tufts  or  cushions ; 
leaves  narrowly  linear  or  ligulate,  curled  when  dry,  shortly 
acuminate^  more  or  less  acute  ;  margin  plane,  faintly  denticulate 
or  almost  entire  at  apex  ;  nerve  ceasing  below  the  summit  ; 
areolation  rectangular  at  base  and  pellucid,  gradually  becoming 
quadrate,  in  the  upper  part  in  yy  (rarely  S-g)  regular  rows  on 
each  side  the  nerve  of  rounded-quadrate  or  transversely  elliptical 
cells,  somewhat  incrassate^  g-r^  /*  wide^  faintly  papillose, 
chlorophyllose.  Capsule  on  a  very  short  seta  (1-2  lines),  very 
small,  pale,  erect,  symmetrical,  oval,  wide-mouthed  and  urceolate 
when  dry  and  empty,  distinctly  striate  ;  lid  with  a  curved,  subulate 
beak,  as  long  as  the  capsule.  Peristome  teeth  suddenly  subulate 
from  a  broad  base,  reddish,  very  small  and  fugacious, 

Hab.  Clefts  of  rocks  in  alpine  and  sub-alpine  distticts.  Not  common.  Fr. 
summer. 

A  pretty  little  moss,  usually  covered  with  capsules.  The  peristome  is  so  fra|^le 
thai  it  generally  falls  off  almost  as  soon  as  the  lid  separates.  The  leaves  vary  some- 
what  in  outline  and  in  the  amount  ofdenticulaiion  of  the  ix>int. 
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2.  Rhabdoweisia  denticulata  B.  &  S.  (Oncophorus  crispatus 

Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XIV.  B.). 

Resembling  the  last,  but  with  shorter,  wider,  more  obtuse 
leaves,  the  margin  in  the  upper  part  more  strongly  toothed,  with 
closer,  more  acute,  and  more  spreading  denticulations ;  the  upper 
cells  8-10  ii  wide,  on  each  side  of  the  nerve  in  7-p  rows  of 
quadrate  or  quadrate-hexagonal  cells  with  thinner  walls.  Capsule 
the  same  or  a  little  larger  and  somewhat  more  elongated,  often  of 
a  rather  darker  colour  and  more  solid  texture.  Peristome  teeth 
subulate  from  a  lanceolate  base,  articulated,  longer,  more  per- 
sistent. 

Hab.     As  the  last,  but  more  frequent.     Fr.  summer. 

A  slightly  more  robust  plant  than  R,  fugax  ;  the  characters  above  mentioned 
serving  to  identify  it  without  much  difficulty.  The  differences  in  the  capsules  often 
described  are  by  no  means  constant. 

3.  Rhabdoweisia  orenulata  Jameson,  Rev.  Bry.  1890,  p.  6 ; 

(Oncophorus  crenulatus  Braithw.,  Br.  M.  Fl.  I,  p.  300 ; 
Didymodon  crenulatus  Mitt.)   (Tab.  XIV.  C). 

Taller  than  R.  denticulata  and  more  robust,  %-!  inch  high. 
Leaves  lingulate,  broader,  obtuse,  recurved  at  apex,  margin  in  •the 
upper  part  closely  crenulate-denticulate  with  projecting  cells  ; 
areolation  in  upper  part,  on  each  side  of  nerve,  in  /o-/j  rows  of 
larger,  irregularly  quadrate  or  hexagonal,  obscure  cells  i/^-iS  /x. 
wide.  Capsule  a  little  larger,  reddish  ;  peristome  teeth  narrow, 
erect,  reddish. 

Hab.     Shady  rock  crevices.     Rare.     North  of  England  ;  Wales.     Fr.  summer. 

Much  like  the  last  and  often  confused  with  it,  but  easily  recognised  by  the  leaves 
much  broader  in  the  upper  part  with  larger,  more  obscure  cells.  In  favourable 
situations  it  becomes  so  robust  as  to  resemble  closely  Trichostomum  tenuitostre  or 
T,  ptuiabile  var.  littorale. 


18.    CYNODONTIUM  B.  &  S. 

Plants  taller  than  in  Rhabdoweisia,  leaves  with  recurved 
margins,  long,  wider  at  base,  gradually  and  longly  acuminated 
in  the  upper  part ;  cells  often  papillose.  Fruit  larger,  smooth 
or  striate,  symmetrical  or  more  frequently  inclined  and  unequal, 
often  strumose,  on  a  longer  seta.  Peristome  variable.  Lid 
longly  subulate. 
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Resembling  Dicranum  in  the  fruit,  this  genus  differs  in  the 
leaves  without  distinctly  marked  angular  cells,  usually  erecto- 
patent,  and  crisped  when  dry.  C,  Bruntoni  unites  it  with 
Dicranoweisia,  but  the  denticulate  leaves  with  recurved  margins 
serve  to  distinguish  it,  and  the  angular  cells  are  not  distinct  from 
the  rest. 

A  continental  species,  C.  sshisti  Lindb.,  forms  a  transition 
between  this  and  the  last  genus,  having  the  leaves  almost  entire, 
with  recurved  margins,  the  capsule  striate  and  equal,  the  peris- 
tome more  perfect  and  less  fugacious  than  in  Rhabdoweisia. 

DERlv.--Kwo-(kyno)  dog,  and  o5ovT-(odont)  tooth  ;  from  a 
supposed  resemblance  in  the  peristome  teeth  of  C.  Bruntoni, 

/Capsule  distinctly  strumose  at  neck    2 

\Capsule  not  strumose  4 

/Capsule  smooth  ;  leaves  not  papillose   3 

\  Capsule  furrowed  when  dry  ;  leaves  papillose  ^•.  strumiferum 

/Leaves  gradually  lanceolate  from  an  oval  or  oblong  base .j.  vircMS 

^ \  Leaves  suddenly  subulate  from  a  wide,  obovnte  base .j*.    IVctkUttberj^ 


I  Capsule  when  dry  faintly  and  irregularly  striate  only  /.  Bruntom 

^\Capsule  when  dry  distinctly  and  xt^\ta\y  furrowed    5 

/Leaves  rather  obtuse,  strongly  papillose  on  both  sides  2*,  graciUscens 

5\Leaves  acute,  smooth,  or  papillose  at  back  only 6 

, /Cells  small,  8-12  /i,  papillose  at  back 2,  polycarpum 

\  Cells  large,  12-20  fi,  quite  smooth    2*,  laxireit 


1.    Cynodontium  Bruntoni  B.  &  S.    (Dicranum  Bruntoni 

Sm. ;   Dicranoweisia  Bruntoni  Schp.,  Syn. ;    Oncophorus 

Bruntoni  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XIV.  D.). 

Densely  tufted  in  compact  soft  yellowish  or  dull  green 
cushions,  i-ii  inches  high.  Lower  leaves  elongate-lanceolate, 
upper  longer,  from  an  oblong  base  gradually  narrowed  upwards 
to  an  acute  point,  carinate-concave,  spreading  and  somewhat 
recurved  at  summit  when  moist,  strongly  curled  when  dry; 
margin  recurved,  remotely  denticulate  in  the  upper  half ;  nerve 
strong,  continued  to  apex,  roughish  at  back  above ;  cells  at  base 
pellucid,  rectangular,  shorter  at  margin,  above  becoming  elliptical 
and  incrassate,  in  the  limb  very  small,  rounded  or  irregularly 
quadrate,  obscure,  minutely  papillose.  Perichaetial  bracts  half- 
sheathing,  shortly  acuminate.  Capsule  on  a  yellowish  seta  (2-4 
lines),  oval  or  oval-oblong,  slightly  contracted  at  the  mouth,  erect, 
equal  or  very  slightly  onesided,  short-necked,  smooth,  when  dry 
faintly  plicate,  pale  brown ;  annulus  narrow,  lid  shorter  than  the 
capsule.  Peristome  teeth  small,  irregular,  unequally  cleft,  the 
divisions  free  or  cohering,  smooth. 
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Hab.     Clefts  of  rocks  in  sub-alpine  districts.    Not  common.    Fr.  summer. 

This  species  is  not  likely  to  be  mistaken  when  fruiting  for  any  of  the  species  in- 
dnded  under  the  present  ^enus,  all  of  which  have  the  capsule  either  strumose  or  dis- 
tinctly striated ;  it  is  more  likely  to  be  confused  with  Dicran^wiisia  crispula  and  D, 
drra/a  ;  the  former,  however,  is  readily  known  by  the  plane  margins  of  its  leaves,  and 
the  latter  by  the  elongated  capsules  and  entire  leaves.  It  should  also  be  borne  in 
mind  that  the  two  plants  of  that  genus  when  growing  on  rocks  are  usually  found  on 
their  sorface,  while  the  present  plant  is  mostly  confined  to  c/efts  of  rocks.  When 
barren  it  is  very  difficult  to  separate  from  the  next  species,  though  the  leaves  are 
somewhat  shorter  and  less  finely  pointed,  and  the  cells  a  little  smaller. 

2.    Oynodontium  polycarpum  Schp.  (Dicranum  polycarpum 

Ehrh. ;  Oncophorus  poly  car  pus  Brid.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XIV.  E.). 

Usually  taller  and  more  robust  than  the  last  species,  1-2 
inches  high,  of  a  paler  green.  Leaves  longer  and  gradually  larger 
upward,  when  dry  flexuose  but  not  much  curled  or  circinate, 
longer  than  in  the  last  species,  narrowly  linear-lanceolate,  finely 
tapering  at  the  point,  margin  recurved,  towards  apex  thickened 
and  usually  with  a  single  or  double  row  of  denticulate  crenula- 
tions  ;  cells  at  base  elongate-rectangular,  above  small,  8-12  /», 
roimded-quadrate  or  irregular,  smooth  or  finely  papillose  at 
hack  above.  Marginal  cells  in  upper  part  of  leaf  in  two  layers. 
Perichaetial  bracts  sheathing,  longly  acuminate-subulate ;  seta 
straight,  about  five  lines  long,  capsule  erect  or  unequal  and 
slightly  inclined,  oblong-cylindrical  with  a  short  symmetrical 
neck,  pale,  distinctly  and  regularly  sulcate  when  dry ;  annulus 
distinct,  separating,  of  3  rows  of  cells  ;  lid  conical -rostrate,  shorter 
than  the  capsule,  crenulate-sinuose  at  margin.  Peristome  teeth 
perfect,  cleft  half-way  into  two  unequal  divisions,  undivided  part 
with  8-15  transverse  bars  on  the  outer  surface. 

Hab.     Rocks  in  mountainous  districts  ;  rare.     Fr.  summer. 

This  species  is  subject  to  considerable  variation,  in  points  however  which  very 
little  affect  its  general  appearance  ;  the  form  and  serrature  of  the  leaves,  the  amount 
of  papillosity  of  the  cells,  and  the  general  size  of  the  plant,  being  the  characters  most 
affected. 

C  polycarpum  may  be  readily  recognised  by  its  narrow,  striated,  slightly  unequal 
frniL  Except  in  its  pale  colour  there  is  a  certain  superficial  resemblance  to  Ceratodon 
pwpureus.  The  differences  between  it  and  the  allied  plants  of  the  present  genus  will 
be  found  noticed  under  the  several  species. 

*  Cjmodontium   Strumlferum   De   Not.    (Dicranum  strumi- 

Jerum  Ehrh. ;  Cynodontium  polycarpum  var.  strumiferum  Schp., 

Syn. ;  Oncophorus  strumifer  Brid.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XIV.  F.). 

Leaves  with  the  upper  cells  more  papillose,  in  front  as  well 
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as   at    back.     Capsule    broader,    inclined   and   slightly    arcuate, 
gibbous  at  back,  with  a  distinct  struma  at  base  in  front, 

Hab.     Rocks  on  the  higher  mountains  ;  rare.     Fr.  late  summer. 

The  variations  that  occur  in  the  form  of  the  capsule,  the  varying  amount  of  papil- 
losity  in  the  leaves,  and  the  occasional  presence  of  a  rudimentary  struma  in  C.  poly- 
carpum  tend  to  show  that  the  characters  distinguishing  C  sirumiferum  are  hardly  of 
sufficient  importance  to  constitute  specific  rank.  The  papillae  on  the  leaves  are  by  no 
means  distinct  in  some  specimens  with  the  typical  capsule  of  C  strumiferum, 

*  Oynodontium  gracilescens  Schp.  (Dicranum  gracilescens 
W.  &  M. ;  Oncophorus  gracilescens  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XIV.  G.). 

Differs  from  C,  polycarpum  in  its  more  slender  habit,  the 
leaves  slightly  broader  and  more  obtuse,  usually  more  strongly 
papillose  both  on  back  and  front,  the  margin  less  recurved  above ; 
the  perichaetial  bracts  more  shortly  acuminate;  the  seta  slender 
and  Hexuose,  the  neck  of  the  capsule  small  and  inconspicuous,  not 
strumose,  the  lid  smooth  at  margin,  the  annulus  rather  narrower, 
of  2  rows  of  cells,  and  persistent. 

Hab.    Alpine  rocks ;  very  rare.    Clova  ;  Wales.     Fr.  late  summer. 

The  greater  number  of  the  above  characters  are  subject  to  more  or  less  variation. 
In  the  compact  var.  alpestre  (Cynod,  subcUpestrt  Kindb.)  the  papillosity  of  the  leaves 
almost  disappears,  and  the  perichaetial  bracts  hardly  differ  from  those  of  C,  polycarfmm; 
it  is  indeed  placed  under  that  species  by  Boulay,  and  may  be  looked  upon  as  a  connect- 
ing link  between  the  type  and  the  present  sub-species.  The  smallness  of  the  distinctive 
<:haracters  as  described  above,  justifies,  I  thmk,  its  present  arrangement  as  a  sub- 
species rather  than  as  a  separate  species,  although  I  am  not  aware  that  a  similar  view 
has  been  taken  by  any  of  the  authorities  since  C.  MiiUer  (Syn,  II y  p.  sgi ). 

*  Cynodontium  laxirete  Grebe,  Hedwigia,  1901,  p.  106  (C, 
polycarpum  var.  laxirete  Dixon,  Handb.  Ed.  i  ;  C  polycarpum 
var.  laevifolia  Hagen,  Muse.  Norv.  borealis,  p.  8 ;  Oncophorus  poly- 

carpoides  Stirton,   Annals  of   Scott.   Nat.  Hist.  1902,  p.  107) 
(Tab.  LXI.  F.). 

Resembling  C  polycarpum,  but  more  robust.  Leaves  larger, 
iroader,  not  tapering  to  a  fine  point ;  margin  towards  apex  flat, 
not  thickened,  coarsely  toothed  or  almost  entire.  Upper  cells 
much  larger,  12-20/*,  more  regularly  quadrate,  ^z/iV^  j»i(7(7M,  more 
transparent  and  less  obscure,  marginal  cells  in  a  single  layer. 
Capsule  somewhat  longer,  with  a  long  and  very  distinct  neck, 
which  is  in  the  young  state  swollen  at  the  base  of  the  spore  sac  so 
as  to  form  almost  an  apophysis,  in  the  empty  capsule  very  long  and 
tapering.  Annulus  of  2  rows  of  cells.  Peristome  teeth  with  15-20 
transverse  bars. 
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Hab.  Rocks  in  mountainous  districts.  First  found  in  Glenlyon,  Perthshire, 
1893;  since  then  detected  in  several  localities  in  Perthshire;  Argyllshire;  Westmorland; 
Carnarvon. 

This  plant  has  since  1S93  ^^^-^  found  in  several  stations  in  Westphalia  by  Grebe, 
as  well  as  in  Norway,  where  Ht^en  records  it  from  several  localities ;  it  maintains  its 
character  well  in  all.  Grebe  was  the  first  to  raise  it  to  the  rank  of  a  species,  pointing 
out  certain  distinguishing  characters  in  addition  to  those  described  in  the  1st  Edition. 
I  have  followed  his  view  so  far  as  to  consider  it  a  sub-species  of  C.  polycarpum.  It 
is  to  say  the  least  as  distinct  from  C.  polycarpum  as  are  C  gracilescens,  C.  strumiferum, 
and  several  other  continental  species  of  recent  creation  ;  and  whatever  position  these 
hold  must  be  equally  accorded  to  it.  The  larger,  broader  leaves  give  it  a  more  robust 
habit  than  C  polycarpum^  while  the  elongat^  cylindrical  capsule  with  distinct  and 
well  marked  neck  separates  it  easily  from  the  allied  plants. 

3.    Oynodontium  virens  Schp.     (Bryum  virens  Sw. ;  Oncoph, 
virens  Brid.,  Braithw.  Br.  M.  Fl.)     (Tab.  XIV.  H.). 

Plants  tall,  robust,  2-3  inches  high,  bright  green  above, 
brown  or  black  below,  in  dense  tufts,  stems  repeatedly  forked. 
Leaves  spreading,  not  increasing  in  length  above,  slightly  crisped 
when  dry,  from  an  oval  or  oblong  amplexicaul  base  gradually 
narrowed  and  lanceolate,  acute  or  obtuse,  carinate ;  margin 
recurved,  entire,  or  sub-serrate  above ;  nerve  reaching  apex  or 
slightly  excurrent ;  cells  of  leaf -base  rectangular,  pellucid,  shorter 
and  broader  towards  the  margin,  becoming  shorter  and  incrassate 
above,  in  the  limb  shortly  rectangular  and  almost  quadrate, 
smooth.  Capsule  dark  reddish  brown,  oblong-cylindrical,  arcuate, 
gibbous,  with  a  sharp  distinct  struma,  smooth.  Peristome  teeth 
large,  regular,  cleft  to  the  middle. 

Var.  j8.  serratum  B.  &  S.  Leaves  widely  spreading,  coarsely 
serrate  in  the  upper  part, 

Hab.  Wet  rocks  and  stony  ground  on  high  mountains.  Common  on  the 
Grampian  range  ;  elsewhere  rare.  The  var.  ^  in  similar  situations.  Fr.  late  summer 
and  autumn. 

This  fine  species  varies  much  in  size,  in  the  magnitude  of  the  cells  and  the 
thickness  of  their  walls,  and  in  the  length,  form  and  serrature  of  the  leaves ;  and  no 
clear  line  can  be  drawn  between  the  type  and  the  var.  serratum.  It  cannot  easily  be 
mistaken  for  any  other  moss,  at  least  when  examined  under  the  microscope. 

•  Oynodontiiim  Wahlenbergii  Ren.  &  Card.,  Rev.  Bry.  1892, 

p.  74.     (Cynodontium  virens  var.  Wahlenbergii  Schp. ,  Syn. ; 

Oncoph.  Wahlenbergii  Brid.,  Braithw.  Br.  M.  Fl.) 

(fab.  XIV.  I.). 

Resembling  C.  virens  but  usually  shorter ;  leaves  more 
distant,  more  strongly  crisped  when  dry,  from  an  obovate  base 
suddenly  contracted  to  a  longer,  narrower,  subulate,  flexuose 
point.     Capsule  slightly  shorter  and  thicker. 
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Var.  p.  compactum  B.  &  S.  Tufts  short,  dense ;  leaves 
crowded,  more  erect,  shorter,  from  a  smaller  base.  Capsule 
smaller,  less  solid,  short. 

Hab.  High  alpine  rocks.  Rare.  The  var.  ^  on  the  higher  Grampians ;  Ben 
Chalum,  Perthshire.     Fr.  late  summer. 

The  leaf-base  in  C.  virens  is  normally  oblong,  hardly  wider  above  than  at  the 
insertion,  and  very  gradually  contracted  into  the  limb,  which  is  usually  short,  and 
rather  quickly  narrowed  to  the  apex.  In  C  Wahlenb^gii^  the  leaf-base  is  very  short 
and  broad,  widening  considerably  upwards  from  its  line  of  insertion,  then  suddenly 
narrowing  (so  as  to  form  a  shoulder),  into  the  much  narrower  and  longer,  linear- 
subulate  limb.  Although,  however,  there  is  a  wide  distinction  between  these  two 
extreme  forms,  there  are  found  many  intermediate  links,  leaves  of  various  forms  often 
occurring  on  the  same  stem  ;  indeed,  I  have  never  examined  a  tuft  of  C  virens  with- 
out finding  some  leaves  that  showed  an  approach  to  the  leaf-form  of  C.  Wahlenbtrgii, 
The  var.  compactum  too,  while  usually  clearly  referable  to  the  sub-species,  has  the 
leaves,  in  several  specimens  which  I  have  examined,  far  from  showing  the  typical 
Wahlenbergii  form,  being  indeed  intermediate  between  the  two.  I  have,  therefore, 
felt  compelled  to  deny  C  Wahhfiber^ii  full  specific  rank,  although  in  its  most  extreme 
form,  did  that  alone  exist,  it  might  well  lay  claim  to  such  a  position. 


19.    DIOHODONTroM  Schp. 

Plants  loosely  tufted,  usually  growing  near  rocky  streams; 
leaves  spreading  or  squarrose,  broad,  opaque,  papillose.  Capsule 
smooth,  thick-walled,  peristome  large,  dicranoid. 

The  plants  of  this  genus  are  very  distinct  from  the  rest  of  the 
Order  in  the  broad,  obtuse,  papillose  leaves  with  plane  margins,  at 
least  in  the  upper  half.  They  are,  indeed,  more  likely  to  be 
referred  by  the  beginner  to  Tortulaceai  than  to  Dicranaceae.  The 
peristome  is  quite  distinct,  but  more  often  than  not  the  fruit  is 
wanting.  Few  of  the  species  of  Tortulaceae,  however,  for  which 
the  student  is  at  all  liable  to  take  either  of  these  plants,  have  the 
spreading,  denticulate  leaves  of  D.  pellucidum  or  the  coarsely 
serrate  leaf  margins  of  D.flavescens. 

Oreoweisia  serrulata  Schp.  has  been  recorded  from  Ben 
Lawers  by  Dr.  Stirton,  but  its  claim  to  be  regarded  as  British  is 
very  doubtful  It  is  a  native  of  the  Austrian  Alps,  and  is 
monoicous,  with  narrow,  serrulate,  obtuse  leaves,  having  the 
basal  areolation  thin  and  hyaline,  the  upper  obscure  and  highly 
papillose  ;  the  habit  is  more  slender  than  that  of  Dichodontium. 

Deriv. — 8tx<>-(dicho)  split  in  two,  and  d8oi^-(odont)  tooth; 
alluding  to  the  form  of  the  peristome  teeth. 

f  Leaves  rather  obtuse,  serrulate  ;  capsule  cernuous,  asymmetrical /.  pellucidum 

X  Leaves  acute,  sharply  serrate  ;  capsule  suberect,  symmetrical  or  nearly  so 

\  /•.  flavescens 
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1.     Dichodontium  pellucidum  Schp.  (Bryum  pellucidum  L.) 

(Tab.  XIV.  J.). 

Pale  or  dull  green,  in  rather  lax  tufts,  1-3  inches  high. 
Stems  slightly  branched,  flexuose,  radiculose  below.  Leaves 
variously  imbricated,  but  never  very  densely  placed,  spreading 
or  recurved  and  squarrose  from  a  more  erect  base,  when  dry 
somewhat  appressed,  or  curled  above  with  the  apex  incurved, 
varying  greatly  in  length  and  width,  from  a  broad,  oval  or  oblong 
base  narrowed  into  a  longer  or  shorter,  oblong-lingulate,  broad, 
concave  limb,  rounded  and  obtuse  or  obtusely  pointed ;  margin 
recurved  below,  somewhat  undulated  above,  incurved  at  apex, 
almost  entire  or  more  frequently  crenulate-serrate  towards  the 
summit,  limb  opaque,  studded  with  sharp,  ascending  papillae  on 
both  sides ;  cells  at  base  elongated,  narrowly  rectangular,  rather 
pellucid,  with  several  rows  at  the  margin  to  the  base  shorter  and 
chlorophyllose,  in  the  upper  part  small,  irregularly  quadrate  or 
rounded,  obscure.  Nerve  thick,  vanishing  below  apex,  rough  with 
denticulations  at  back  above.  Dioicous.  Fruitstalk  short,  thick, 
especially  towards  the  top,  reddish  yellow ;  capsule  short,  oval  or 
subglobose,  cernuous,  somewhat  gibbous,  with  hardly  any  neck^ 
but  tapering  at  base  into  the  fruitstalk,  smooth,  solid  in  texture, 
purplish  brown,  exannulate  ;  lid  obliquely  and  shortly  rostrate, 
rather  thick.  Peristome  large,  deep  purple  red,  the  teeth  2-3 
cleft,  densely  papillose  at  apex,  vertically  striate  below,  from  a 
rather  high  basal  membrane. 

Var.  p.  fagimontanum  Brid.  Shorter,  with  shorter  branches ; 
leaves  short,  more  obtuse,  hardly  spreading  ;  capsule  smaller. 

Var.  7.  strictum  Braithw.  Stems  densely  tufted,  elongated, 
slender,  straight.  Leaves  distant,  very  short,  suddenly  con- 
tracted to  a  narrowMngulate  channelled  limb,  tapering  to  an 
obtuse  almost  entire  point, 

Var.  8.  compactum  Schp.  MS.  Stems  very  densely  tufted, 
reddish  brown  below,  very  slender  ;  leaves  smaller,  short, 

Hab.  Wet  rocks  or  sandy  eUbris  near  streams ;  common  in  mountainous  dis- 
tricts, not  common  elsewhere.  The  var.  fi  in  more  alpine  districts  ;  Ben  Lawers,  &c 
The  var.  7  among  grass,  near  Abergavenny.  The  var.  8  not  common.  Fr.  autumn 
to  spring. 

A  variable  plant,  but  when  once  known  recognised  without  much  difficulty  by  the 
form  and  structure  of  the  leaves.  The  short,  broadly  pointed,  obtuse  leaves  distinguish 
the  var.  fagimontanum  from  the  type.  The  fruit  of  D,  pellucidum  is  not  very  com- 
monly produced,  and  the  fertile  plant  is  usually  rather  smaller  and  more  slender.  In 
the  forms  with  short  leaves  the  basal  cells  are  generally  shorter  and  more  uniform,  less 
pellucid. 

G 
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The  specific  name  is  hardly  an  appropriate  one,  as  the  leaves  are  rather  opaque, 
and  even  the  basal  cells  are  far  less  pellucid  than  in  most  of  the  species  of  this  Order. 
Sub-globose  stalked  gemmae  frequently  if  not  normally  occur  in  the  axils  of  the  leaves 
in  the  upper  part  of  the  stem. 

D.  pfllucidttm  might  be,  and  indeed  has  been  taken,  in  some  of  its  forms,  for 
Leptodontium  flexifolium^  but  the  latter  is  usually  a  more  slender  plant,  with  smaller 
leaves  not  expanded  at  the  base,  less  papillose,  and  of  a  different  texture. 

♦  Dichodontium  flavescens  Lindb.  (Bryumflavescens  Dicks  ; 

Dichodontium  pellucidum  var.  serratum  Schp.  Syn.) 

(Tab.  XIV.  K.). 

Taller,  loosely  tufted,  yellowish  or  dark  green.  Leaves  more 
distant,  erecto-patent  and  slightly  recurved,  but  less  squarrose 
than  in  the  last  ;  when  dry  twisted  but  not  oppressed  nor 
incurved ;  longer,  from  a  narrower  base  gradually  tapering  to  a 
narrower,  less  obtuse,  flat  point,  faintly  undulated  ;  margin  slightly 
less  recurved  below,  in  the  whole  of  the  upper  part  (and  often 
below  the  middle)  coarsely  denticulate  or  serrate.  Cells  of  leaf 
base  more  elongate,  only  a  few  rows  (usually  1-3)  at  margin 
quadrate  and  obscure,  sometimes  hardly  reaching  to  base,  above 
incrassate,  rounded-quadrate,  minutely  papillose,  less  obscure. 
Capsule  erect  or  suberect,  shortly  oblong-cylindric,  symmetrical 
or  nearly  so,  pale  brown ;  peristome  either  as  in  Z>.  pellucidum, 
or  paler,  from  a  very  short  basal  membrane,  not  vertically  striate 
below,  not  or  sparingly  and  rather  coarsely  papillose  above. 

Hab.  Beds  of  mountainous  streams.  Not  uncommon.  Fr.  autumn  to  spring  ; 
rare. 

Observations  on  numerous  plants  have  shown  (cf.  Rev.  Bry.  1903,  p.  39)  that  the 
form  of  peristome  supposed  to  be  characteristic  of  D.  flavescens  is  not  always  found  in 
plants  with  the  form  of  capsule  and  all  the  vegetative  characters  typical.  Rarely,  too, 
the  peristome  itself  is  somewhat  intermediate  in  character.  Either  then  the  plants 
which  have  the  leaf  characters  but  not  the  peristome  of  D.flctvescens^  as  described  by 
Lindberg,  must  be  separated  from  that  plant,  and  a  new  place  found  for  them,  or 
D.  flavescens  must  be  founded  upon  the  general  leaf  character  and  form  of  capsule, 
without  relying  upon  the  peristome  characters.  On  the  whole  I  have  preferred  the 
latter  course,  although  it  must  be  admitted  that  each  has  its  disadvantages.  For  inter- 
mediate forms  occur  connecting  the  plants  having  erect  symmetrical  capsules  with 
D.  pelluciiium,  certain  forms  having  the  vegetative  characters  of  D.  flavescens  with 
the  fruit  of  D.  pellucidum.  These  forms  arc,  however,  rare,  and  it  may  generally  be 
assumed  in  the  al)sence  of  fruit  that  plants  with  the  vegetative  characters  described 
above  for  D.  flavescens  belong  to  that  plant  as  here  understood,  although  it  must  not 
be  expected  that  when  in  fruit  the  peristome  will  necessarily  be  found  to  differ  from 
that  oiD.  pellucidum.  As  a  matter  of  fact,  out  of  many  scores  of  gatherings  with  the 
^^ flavescens  "  character  of  leaf,  I  have  only  seen  two  or  three  plants  with  the  peristome 
as  described  by  Lindberg,  the  great  majority  of  course  bemg  barren.  It  is  not  an 
uncommon  plant  beside  mountain  streams,  but  the  fruit  is  rare  ;  when  present,  too,  it 
is  often  overtopped  by  the  innovations,  and  so  rendered  inconspicuous,  in  both  species. 

On  account  of  the  foregoing  fru:ts  it  appears  better  to  sink  D.  flavescens  to  the 
rank  of  a  sub-species. 
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Tribe  4.     Tretnatodontese. 


20.    TREMATODON  Michx. 

Plants  with  short  stems,  but  tall  fniitstalks.  Leaves  very 
narrow,  subulate,  smooth;  cells  rather  lax,  hexagonal-rectangular. 
Perichaetial  bracts  distinct.  Calyptra  inflated  below,  rostrate. 
Capsule  on  a  long  seta,  oblong  or  c>'lindrical,  cemuous,  with  a 
straight  or  curved  neck,  its  own  length  or  longer.  Peristome 
teeth  16  (rarely  almost  wanting),  sub-entire,  or  more  or  less  deeply 
divided  into  two  unequal,  papillose  segments,  which  are  usually 
somewhat  united  above,  here  and  there  perforate. 

Besides  the  present  one,  the  Tribe  includes  the  genus 
Bnichia,  with  cleistocarpous,  long-necked  capsules. 

Deriv. — T/MyftaTo-(tremato)  perforated,  and  ^oyyi  (odous)  a 
tooth ;  referring  to  the  peristome  teeth. 

1.    Trematodon  ambig^us  Homsch.   (Dicranum  ambiguum 
Hedw.)  (Tab.  XIV.  L.). 

Densely  tufted,  pale  green  or  brownish.  Stems  short,  less 
than  i-inch  high,  slightly  branched.  Leaves  erecto-patent, 
flexuose,  from  an  ovate-oblong  concave  base  suddenly  subulate- 
setaceous,  channelled,  faintly  denticulate  at  the  extreme  apex. 
Nerve  narrow,  reaching  to  apex.  Cells  long,  lax,  hexagonal- 
rectangular  and  empty  at  base,  quickly  narrowing  above  and 
becoming  irregularly  quadrate  in  the  subula,  where  they  form  a 
very  narrow  margin,  and  are  small,  chlorophyllose  and  obscure, 
becoming  still  more  so  at  the  apex,  where  they  are  hardly  distinct 
from  the  nerve,  which  is  not,  however,  strictly  excurrent,  or  only 
rarely  very  slightly  so.  Perichaetial  bracts  much  larger,  more 
gradually  acuminate.  Seta  variable  in  length  in  the  same  tuft, 
}^'i^  inches  long,  flexuose,  straw-coloured,  shining  ;  capsule 
(with  the  neck)  clavate,  arcuate,  bright  orange  red ;  the  capsule 
itself  oblong  or  shortly  cylindric,  with  a  long  neck  equal  to  itself, 
which  narrows  gradually  into  the  seta  on  the  outer,  convex  side, 
or  back  of  the  fruit,  but  at  the  base  on  the  front  or  inner  side 
ceases  abruptly  and  gives  the  appearance  of  a  struma.  Annulus 
broad  ;  lid  subulate-rostrate  ;  teeth  confluent  at  base  on  a  short 
membrane,  irregularly  perforated  and  divided,  sometimes  cleft  to 
base.  Autoicous  ;  male  flower  on  a  basal  branch,  terminal. 
Spores  large,  granulose. 
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Hab.  Bare  turfy  places  in  subalpine  districts.  Extremely  rare.  Perthshire^ 
Fr.  late  summer. 

Only  a  single  tuft  of  this  beautiful  moss  has  been  found  in  Britain,  by  Braithwaite 
and  Crombie,  in  1883,  at  the  base  of  Schiehallion.  It  is  not  very  rare  on  the 
continent,  and  is  frequent  in  N.  America.  Two  other  species  are  found  in  Europe, 
distinguished  chiefly  by  the  relative  length  and  the  form  of  the  neck  of  the  fruit.  The 
long  inflated  neck  gives  the  fruit  a  very  peculiar  appearance,  and  is  totally  different 
from  anything  else  in  this  Order,  and  indeed  more  resembles  that  of  some  species  of 
Meesia  or  Webera,  but  only  superficially.  The  inequality  of  the  base  of  the  neck  is 
not  very  obvious  until  the  fruit  is  ripe,  but  is  of  importance  in  distinguishing  T, 
ambiguus  from  other  species  of  the  genus. 


Tribe  5.    Dicranellex, 


21.    DIORANELLA  Schp. 

The  characters  are  those  of  the  Tribe  [v.  p.  53).  The  small 
size  and  narrow  silky  leaves  of  most  of  the  species,  with  capsules 
manifesting  a  somewhat  uniform  and  distinct  appearance  of  their 
own,  renders  this  a  well-marked  genus.  Z>.  squarrosa  alone  of  the 
British  species  widely  diverges  from  the  usual  habit,  but  it  is  a 
plant  which  once  known  will  not  easily  be  forgotten  ;  and  the 
identification  of  the  others  is  rendered  the  moie  easy  from  the 
fact  that  the  greater  number  of  the  species  are  usually  found  in 
fruit,  and  those  which  are  most  likely  to  be  found  barren  are  the 
ones  in  which  the  vegetative  characters  are  the  most  distinctive. 
All  the  species  are  dioicous  except  D,  crispa,  which  is  both 
dioicous  and  autoicous. 

I  have  not  followed  Braithwaite  in  adopting  Mitten's  division 
into  the  two  genera,  Dicranella  and  Anisothecium,  chiefly  because 
the  distinctive  characters  are  hardly  constant  enough  to  be  quite 
satisfactory,  or  clearly  enough  marked  to  be  of  much  practical 
value  to  the  student.  Thus,  D,  cerviculata  has  the  capsule 
smooth ;  on  the  other  hand,  in  D,  (Anisotheciuixi)  Grevilleana  it 
is  lightly  striate ;  while  with  regard  to  the  nerve  at  base,  there  is 
practically  no  difference  between,  for  instance,  that  of  some  forms 
of  Z>.  heteromalla  and  Z>.  (Anisothecium)  varia, 

Deriv. — Diminutive  of  Dicranum. 

f  Leaves  oblong-lanceolate,  obtuse,  squarrose g.  squarrosa 

tL^ves  narrow-lanceolate  orsubulate    , , 2 

/SeU  yellow    .....3 

^\Setared 4 

/Capsule  strumose  at  nedc  2,  cerviculata 

^\  Capsule  not  strumose,  solcate,  with  incurved  mouth  when  dry /.  keieromalia 
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f  Leaves  subsquarrose,  from  a  sheathing  base 5 

"^XLcaves  erect  or  secund,  base  scarcely  sheathing 7 

r Capsule  erect,  striate,  furrowed  when  dry   .j.  crispa 

^\Capsule  cemuous,  smooth  or  substriate  only ^ 6 

^/Leaves  entire  ;  capsule  faintly  striate  when  dry  7.  Grevilleana 

\  Leaves  serrulate  atx>ve  ;  capsule  smooth    8,  Schreberi 

f  Capsule  striate,  furrowed  when  dry   8 

'\  Capsule  smooth 9 

g/ Leaves  entire;  capsule  subcemuous 4.  secunda 

\Leaves  with  a  few  teeth  at  apex ;  capsule  erect ^.  curvata 

/  Leaves  entire,  cells  narrow  ;  capsule  cemuous 6.  varia 

^  \  Leaves  serrulate  above,  cells  larger ;  capsule  suberect jr.  rufescens 


1 .    Dicranella  heteromalla  Schp.  (Bryum  heteromallum  Dill.) 

(Tab.  XV.  A.). 

In  dense  silky  bright  yellowish  or  dark  green  tufts  or  sheets 
pale  below,  i-2  inches  high.  Stems  simple  or  forked,  leaves 
falcatO'Secund,  the  upper  hamate j  more  rarely  erecto-patent ; 
gradually  narrowed  upwards  from  the  point  of  insertion,  so  that 
the  lower  part  of  the  leaf  has  a  narrowly  triangular  form ;  rarely 
with  a  slightly  more  distinct,  somewhat  concave  leaf -base  ;  upper 
part  of  leaf  subulate,  channelled, /iz/wZ/jK  or  sharply  denticulate  at 
margin  and  back  from  the  middle  upward ;  rarely  entire  to  near 
the  apex,  with  a  few  teeth  at  the  point ;  margin  plane.  Nerve  |-J 
width  of  leaf  at  base,  broad  above  and  occupying  the  greater  part 
of  the  subula,  usually  with  a  very  narrow  margin  of  cells  reaching 
nearly  or  quite  to  the  apex,  but  often  excurrent  in  a  denticulate 
point.  Cells  at  base  rectangular,  ^-5  times  as  long  as  broad, 
shortly  rectangular  above  with  the  end  walls  oblique.  Peri- 
chaetial  bracts  sheathing.  Seta  pale  yellow,  flexuose,  |-i  inch 
long  ;  capsule  elliptical-oblong,  inclined,  slightly  curved,  glossy 
brown,  smooth  or  very  faintly  striate  ;  when  dry  and  empty 
deeply  and  widely  plicate,  constricted  below  the  mouth  in  front, 
with  the  mouth  oblique  and  incurved,  neck  indistinct,  gradually 
tapering,  not  strumose.  Lid  subulate-rostrate,  curved  down- 
wards. Peristome  large,  teeth  red,  cleft  to  middle  into  two  or 
three  divisions.  Male  plant  smaller,  leaves  less  falcate,  forming  a 
terminal  coma  enclosing  the  inflorescence. 

Var.  /?.  stricta  B.  &  S.  Leaves  erecto-patent,  straight; 
seta  longer,  flexuose. 

Var.  7.  inter rupta  B.  &  S.  (Dicranum  interruptum  Hedw.). 
Stem  taller,  1-2  inches,  more  branched  ;  leaves  sometimes  in 
interrupted  tufts,  patent  or  falcato-secund. 
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Var.  8.  sericea  Schp.  Short,  in  dense,  bright  green  or 
yellowish,  soft,  silky  tufts.  Leaves  delicate,  closer,  narrower, 
erecto-patent  or  subsecund. 

Hab.  Banks  in  woods,  roadsides,  sandy  hollows,  etc.,  very  common.  The  vars. 
/8  and  7  rare.  The  var.  8  on  sandstone  rocks,  almost  always  barren,  rare.  Fr. 
winter. 

The  commonest  of  our  species  and  one  of  the  most  variable,  but  with  a  peculiar 
habit  which  usually  permits  of  its  easy  recognition.  The  empty  capsule  especially  is 
very  distinct  in  its  glossy  surface  with  somewhat  oblique  furrows  and  in  its  tapering 
neck  and  very  oblique  mouth  ;  the  yellow  seta,  too,  distinguishes  it  at  sight  from  all 
but  the  next  species  ;  it  must  be  borne  in  mind  that  old  capsules  have  the  seta 
blackish,  as  they  themselves  also  become.  Occasionally,  especially  in  mountainous 
districts,  forms  occur  having  the  capsule  very  short,  gibbous  and  rounded,  and  almost 
smooth  as  in  D.  cervtcuiata,  differing,  however,  in  the  non-strumose  neck  ;  the  seta 
also  is  shorter,  less  slender,  and  often  slightly  darker  in  colour.  In  these  cases  it 
may  be  taken  at  first  sight  for  D.  secunda. 

The  var.  serUea  is  an  exceedingly  pretty  and  distinct  form,  and  bears  some 
superficial  resemblance  to  forms  of  Blindia  actda^  with  which,  it  would  seem,  it  has 
sometimes  been  confused. 

The  male  inflorescence  in  this  species,  as  in  D.  rufescens  also,  is  oval  and 
conspicuous,  so  large,  indeed,  that  to  the  naked  eye  it  often  bears  a  resemblance  to 
the  fruit  of  a  Pleuridium,  and  the  plant  is  not  unfrequently  mistaken  for  a  species  of 
that  genus. 

Var.  orthocarpa  Hedw.,  with  erect,  symmetrical  capsules,  is  a  well-marked 
variety  in  North  America.  I  have  seen  British  plants  with  capsules  that  might  be 
referred  to  the  variety,  but  they  have  always  been  accompanied  by  intermediate 
forms. 

2.  Dicranella    cerviculata    Schp.    (Dicranum   cerviculatum 

Hedw.)  (Tab.  XV.  B.). 
Smaller  in  all  its  parts  than  the  last  species,  which  it  much 
resembles  ;  yellowish  green,  short ;  leaves  less  falcate,  with  a 
more  distinct  half-sheathing  leaf  base,  more  abruptly  narrowed 
into  the  limb,  less  sharply  denticulate  and  often  nearly  entire 
above ;  nerve  very  broad;  cells  longer  and  narrower,  6-/0  times 
as  long  as  broad  at  base,  narrow  and  elongate  above.  Seta  shorter, 
capsule  smaller,  more  swollen  and  arcuate,  gibbous,  with  a 
distinctly  strumose  neck ;  smooth,  very  faintly  and  irregularly 
plicate  when  dry  and  empty. 

Var.  /?.  pusilla  Schp.  (Dicranum  pusillum  Hedw.)     Shorter, 
leaves  smaller,  suberect ;  capsule  smaller,  less  gibbous, 

Hab. — Peaty  banks  and  sides  of  ditches.  Not  uncommon.  The  var.  i3  in 
similar  localities  and  sometimes  with  the  type  ;  rare.     Fr.  summer,  rarely  winter. 

A  species  quite  distinct  in  its  short,  curved  capsule  with  a  distinct  struma. 

3.  Dicranella    crispa    Schp.      (Dicranum    crispum    Ehrh.) 

(Tab.  XV.  C). 
In  small,  loose  tufts,  yellowish ;  stems  short  (J  inch) ;  leaves 
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Hexuose-squarrose,  slightly  crisped  when  dry,  from  a  broad  sub- 
sheathing  base  abruptly  narrowed  to  a  long  flexuose  subula, 
minutely  denticulate  at  apex ;  nerve  narrow,  not  excurrent ;  cells 
all  rectangular,  narrow  above,  at  base  wider,  4-8  times  as  long  as 
broad.  Capsule  small,  erect,  symmetrical ,  obovate,  distinctly  and 
regularly  striate,  when  dry  and  empty  somewhat  urceolate,  on  a 
reddish  seta ;  lid  with  a  straight  or  slightly  curved  subulate  beak. 
Annul  us  separating  in  fragments.  Male  inflorescence  on  a  separate 
branch  or  a  different  plant. 

Hab.     Wet  sandy  ground  ;  rare.     Fr.  late  summer. 

A  rare  species,  readily  known  by  its  erect  symmetrical,  striate  capsule,  and  its 
leaves  suddenly  dilated  and  sheathing  at  base,  with  narrow  cells  compared  with  the 
other  species  having  a  similar  leaf-base. 

4      Dicranella  secunda  Lindb.     (Dicranum  secundum  Swartz  ; 
Dicranella  subulata  Schp.  Syn.,  et  plur.  auct.)     (Tab.  XV.  D.). 

In  small  silky  tufts,  about  half-an-inch  high.  Leaves  from 
an  oval  or  oblong  sub-sheathing  base  rather  quickly  narrowed  to 
a  long  subula  which  is  extremely  fine  above,  entire  ;  nerve  thin, 
narrow,  excurrent ;  cells  narrowly  rectangular  at  base,  5-8  times 
as  long  as  broad,  narrow-linear  above.  Perichaetial  bracts 
convolute  and  longly  sheathing  at  base.  Seta  about  half-an-inch 
long,  red;  capsule  red^  subcernuous,  slightly  curved  and  gibbous, 
with  the  mouth  oblique  and  incurved,  faintly  striate,  obscurely 
sulcate  when  dry.     Lid  long-beaked. 

EIab.     Stony  ground  on  mountain  sides.     Not  common.     Fr.  late  summer. 

Distinguished  from  D.  heieromalla  by  the  red  seta,  from  7>.  GrevilUana  by  the 
longer  capsule  and  differenlly-shaped  leaves,  from  Z>.  vaHa  by  the  plane  margin, 
from  />.  rufescens  by  the  entire  leaves.  From  it,  curvcUa  it  differs  as  described  under 
that  plant. 

♦  Dicranella    curvata    Schp.     (Dicranum    curvatum   Hedw.) 

(Tab.  XV.  E.). 

Much  resembling  D.  secunda,  and  differing  chiefly  in  the 
characters  mentioned  above,  viz.,  the  leaves  with  a  few  minute 
denticulations  at  apex,  the  perichaetial  bracts  only  half  embracing 
the  seta,  the  capsule  narrower,  erect  and  symmetrical  or  nearly  so, 
deep  red,  narrow-oblong  when  empty,  and  distinctly  striate, 
on  a  rather  shorter  seta.  The  stems  are  also  sometimes  rather 
elongate,  and  occasionally  longer  than  the  seta,  so  that  the  capsule 
is  hidden  in  the  leaves  ;  and  the  leaf  base  is  slightly  shorter. 
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Hab.     Wet  sandstone  rocks  and  banks.     Rare.     Fr.  late  summer  and  autamn. 

Specimens  which  have  recently  come  under  my  notice  incline  me  to  a^ce  with 
Limpricht,  who  attributes  but  slight  value  to  the  characters  separating  D.  secunda,  and 
D,  ctiToata,  For  instance,  a  plant  sent  by  Mr.  J.  H.  Davies  from  Colin  Mt., 
Antrim,  while  clearly  D.  secunda  in  capsule  and  perichaetial  bracts,  has  the  leaves 
distinctly  (though  minutely)  denticulate  at  apex.  Other  plants  show  that  the  degree 
of  convolution  in  the  perichaetial  bracts  is  not  a  very  reliable  character.  A  plant 
gathered  near  the  summit  of  Meall  nan  Tarmachan,  Perthshire,  moreover,  with  the 
capsule  erect  or  very  nearly  so,  has  the  leaves  almost  without  denticulations,  and  the 
perichaetial  bracts  almost  convolute.  A  similar  plant  is  described  by  Th^riot  (Rev. 
Bry.  1896,  p.  3),  as  forma  orthocarpa^  differing  from  i>.  curvata  only  in  the  peri- 
chaetial bracts.     I  have,  therefore,  reduced  />.  curvata  to  a  sub-species  of  D.  sect^nda^ 

As  a  rule,  the  erect,  symmetrical  capsule  and  denticulate  1^-apex  will  serve  to 
distinguish  it  without  much  difficulty.     The  leaves  at  once  separate  it  from  />.  crispa, 

5.  Dioranella   rufescens   Schp.    (Bryum   rufescens  Dicks.  ; 

Anisothecium  rufescens  Lindb.,  Braithw.  Br.  M.  Fl.) 
(Tab.  XV.  F.). 

In  small,  short,  dense  tufts,  yellowish  green  or  more  frequently 
reddish  ;  stems  slender,  simple.     Leaves  small,  pellucid,  without 
a  distinct  base,  gradually  narrowed  upwards,  loosely  placed,  larger 
and    more    crowded   above   and   secund,   slightly  flexuose  when 
dry ;  nerve  narrow,  reaching  to  apex  but  not  excurrent ;  margin 
plane,  remotely  and  bluntly  denticulate  in  the  upper  half ;  cells 
larger  than  in  any  of  the  previous  species,  with  thinner  walls,  at 
base   elongate-rectangular   or   sometimes   prosenchymatous   with 
oblique  end  walls,  6-8  times  as  long  as  broad,  or  longer,   above 
similar,  but  rather  narrower,  occasionally  rhomboid.     Seta  thin, 
red,  short,  twisting  to  the  left  when  dry ;  capsule  very  small,  erect 
or  very  slightly  i?iclined,  shortly  elliptical,  tapering  at  base,  wide- 
mouthed  when  empty,  smooth  ;  lid  acutely  conical  or  rostellate. 
Peristome  large,  red ;  teeth  spreading  when  dry. 

Hab.     Wet  clay  and  bare  ground  in  woods,  etc.     Fr.  autumn. 

The  smallest  British  species,  usually  recognised  by  its  vinous  red  tint,  and  always 
turning  red  in  drying.  The  plane-margined  denticulate  leaves  distinguish  it  from  D, 
varia,  which  almost  always,  also,  has  the  capsule  inclined.  The  pellucid  leaves  and 
smooth  erect  wide-mouthed  capsule  easily  separate  it  from  A  curvata  and  olhers  of 
the  genus.  The  same  remark  applies  to  this  plant,  with  regard  to  the  male 
inflorescence,  as  was  made  under  D,  heteromalla. 

6.  Dicranella    varia    Schp.     (Dicranum    varium     Hedw. ; 

Anisothecium  rubrum  Lindb.,  Braithw.  Br.  M.  Fl.) 
(Tab.  XV.  G.). 

Densely   gregarious   or  tufted,   bright  or  yellowish  green ; 
stems  short,  divided  below.     Leaves  resembling  those  of  the  last 
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species,  but  hardly  secund,  larger,  with  the-  margin  narrowly 
revolute,  quite  entire  or  faintly  sinuose-denticulate  at  apex ; 
cells  similar  in  shape  but  smaller  and  narrower,  especially  the 
upper  ones.  Capsule  larger,  on  a  longer  seta,  twisting  to  the 
right,  cernuous,  ovate  or  oblong,  curved,  finally  contracted  below 
the  wide  mouth,  smooth ;  lid  large,  rostellate ;  peristome  large, 
purple,  teeth  incurved  when  dry. 

Var.  p.  tenuifolia  B.  &  S.  (Dicranum  tenuifolium  Bruch). 
Leaves  more  distant,  longer,  narrower,  nerve  thin  and  indistinct, 
a r eolation  lax  ;  margin  denticulate  above, 

Var.  7.  tenella  B.  &  S.  Slender ;  leaves  usually  falcate, 
narrower,  areolation  thin-walled,  laxer,  margin  hardly  recurved, 
remotely  denticulate. 

Var.  S.  callistoma  B.  &  S.  (Bryum  callistomum  Dicks.)  Stem 
branched ;  seta  short,  capsule  minute,  erect,  obovate,  truncate ; 
lid  widely  conical,  almost  as  large  as  capsule. 

Hab.  Damp  clay  fields,  woods,  etc.  Common.  The  vars.  rare.  The  var.  8 
n  more  mountainous  districts.     Fr.  autumn  and  winter. 

A  very  variable  species,  as  its  name  implies,  especially  in  size,  and  in  the  form  of 
the  capsule.  Some  of  the  varietal  forms,  e.g.,  var.  tenella^  resemble  the  previous 
species,  but  that  is  a  more  delicate  moss,  and  the  capsule  is  different,  as  also  the 
colour  of  the  plant.  1).  varia  usually  has  the  leaves  bright  green  and  the  seta  and 
capsules  deep  red.  The  smooth  capsule  and  the  different  form  and  texture  of  the 
leaves  will  serve  to  distinguish  it  from  the  other  species. 

The  var.  /3  has  somewhat  the  same  relationship  to  the  type  as  the  var.  elata  bears 
to  7>.  Schreberi ;  I  have  found  both  these  varieties  growing  together,  in  wet  spots, 
and  probably  excess  of  moisture  has  something  to  do  with  the  variation  in  question. 

7.     Dicranella  Grevilleana  Schp.     (Dicranum  Grevilleanum 

B.  &  S. ;  Anisothecium  Grevillei  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XV.  H.). 

Nearly  allied  to  D.   Schreberi.     Plants  of  a  more  shining 

yellowish  green,  about  a  quarter  of  an  inch  high  or  rather  more ; 

leaves    from    a    rather    wider    sheathing    base,    more    abruptly 

contracted  into  a  narrower  flexuose  subula,  which  is  quite  entire 

or  only  very  faintly  denticulate  at  apex  '^  cells  rather  narrower , 

firmer.     Capsule  shorter,  very  faintly  striated  when  dry,  with  a 

short   indistinctly   swollen   neck  ;    lid  variable  in  length,  shortly 

rostellate    or    subulate-rostrate    from    a    conical  base.     Annulus 

persistent.     Dioicous  or  more  rarely  autoicous. 

Hab.  Damp  earth  in  mountainous  regions.  Very  rare.  Glen  Tilt  ;  Glen 
Shee  ;  Ireland.     Fr.  summer. 
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The  differences  between  this  and  the  next  species  are  very  slif^ht  ;  the  one, 
however,  is  an  alpine  plant,  the  other  an  inhabitant  of  the  lowlands  ;  the  almost 
entire  margin  and  narrower  areolation  of  the  leaves,  together  with  the  cernuous, 
faintly  striate  capsule,  will  serve  to  distinguish  it  from  I),  crispa. 

8.  Dicranella  Schreberi  Schp.  (Dicranum  Schreberi  Swartz  ; 

Anisothecium  crisputn  Lindb.,-  Braithw.  Br.  M.  Fl.) 
(Tab.  XV.  I.). 

Tufts  bright  or  yellowish-green,  i-i  inch  high.  Leaves  from 
a  broad,  ha  If -sheathing  base  rapidly  contracted  into  a  lanceolate- 
subulate  limb,  squarrose,  not  glossy,  irregularly  denticulate 
throughout  the  greater  part  of  its  length,  nerve  narrow,  reach ing^ 
to  the  somewhat  broad  apex  ;  areolation  at  base  rectangular, 
rather  lax  and  pellucid,  4-6  times  as  long  as  broad,  becoming 
shorter  upwards,  at  the  shoulder  quadrate,  in  the  limb  shortly 
rectangular  or  narrowly  hexagono-rectangular.  Capsule  cer- 
nuous, oblong,  slightly  curved,  smooth,  finally  constricted  in 
front  a  little  below  the  mouth,  lid  large,  rostrate. 

Var.  ^.  elata  Schp.  Closely  tufted,  taller,  bright  green  ; 
leaves  with  a  broader  subula,  more  obtuse  and  more  distinctly 
serrated  at  apex,  cells  larger j  wider. 

Hab.  Sides  of  ditches,  etc.,  on  clay  soil.  Not  common.  The  var.  jB  ia 
similar  or  somewhat  damper  situations.     Fr.  autumn  and  spring. 

D.  Schreberi  in  its  more  luxuriant  forms  resembles  the  next  species  in  miniature, 
but  with  very  much  narrower  leaves  ;  their  squarrose  direction  from  the  broad, 
amplexicaul,  erect  base  gives  the  stem  a  curious  and  characteristic  appearance.  The 
var.  elata  in  its  extreme  forms  differs  greatly  in  appearance  and  leaf  structure  from  the 
type,  the  cells  especially  being  much  larger,  but  intermediate  links  are  often  found, 
and  it  is  frequently  difficult  to  say  to  which  of  the  two  forms  such  specimens  should 
be  referred.     The  fruit,  in  the  variety,  is  of  rare  occurrence. 

D.  Schreberi  differs,  when  barren,  from  D.  crispa  and  D.  GrevilUanay  in  the 
larger,  wider  areolation ;  from  Ditrichum  tenuifolium^  as  remarked  under  that  plant, 
in  the  larger  less  obscure  cells  and  smoother  leaf  point. 

9.  Dicranella    squarrosa     Schp.     (Dicranum    squarrosum 
Schrad.;  Anisothecium  squarrosum  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XV.  J.). 

Very  robust  and  tall,  1-4  inches,  densely  tufted,  bright  pale 
green  ;  stem  slightly  branched,  stout.  Leaves  large,  distant, 
flaccid,  flexuose  when  dry,  squarrose  from  a  broad,  oblong, 
erect,  sheathing  base,  gradually  narrowed  to  the  broadly  oblong- 
lanceolate  channelled  limb,  which  is  rounded  and  obtuse  at  apex, 
or  obtusely  pointed ;  margin  faintly  sinuose,  crenulate  at  apex ; 
nerve  very  narrow,  distinct,  ceasing  below  the  apex ;  cells  larger 
than  in  the  other  species,  very  similar  to  those  of  the  last,  but 
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larger,  with  thicker  walls,  more  irregularly  rectangular  above, 
sometimes  slightly  elliptical  or  rhomboid,  elongated  at  base,  with 
a  distinct  sinuose  **  primordial  utricle."  Capsule  on  a  long,  stout 
seta,  inclined,  ovate,  solid,  smooth ;  lid  conical,  obtusely  pointed. 

Hab.  By  streams  and  in  moorland  bogs  in  subalpine  regions  ;  frequent,  but  rare 
in  fruit.    Fr.  autumn. 

A  very  beautiful  and  conspicuous  plant  when  growing,  usually  contrasting 
strikingly  with  the  surrounding  vegetation  by  its  vivid  yellow-green  colour,  and 
quite  distinct  from  any  other  species  of  this  genus  ;  perhaps  the  plant  most  reseml)ling 
it  is  Bichod.  pellucidumy  which  is,  however,  of  a  duller  green,  with  highly  papillose 
cells  and  denticulate  leaves.     The  fruiting  plant  is  smaller,  and  much  less  common. 


Tribe  6.    Dicranese. 


22.    BLINDIA  B.  &  S. 

Plants  growing  on  mountain  rocks,  caespitose;  leaves  rigid, 
lanceolate-subulate,  smooth,  with  distinct,  coloured,  angular  cells. 
Capsule  oval  or  subspherical ,  symmetrical,  thick-walled.  Peri- 
stome wanting  or  of  i6  slender,  smooth  teeth,  not  or  very  slightly 
cleft,  sometimes  perforated. 

Deriv. — After  Pastor  Blind,  of  the  Vosges. 

(Plant  minute  ;  capsule  immersed,  gy mnostomous /.  caspiticia 
Plant  ^-4  inches  ;  capsule  exserled,  peristomate  3,  acuta 

1.      Blindia    caBspiticia    Lindb.     ( Anosctangium    caespiticium 

Schwaeg. ;  Stylostegium  caespiticium  B.  &  S.,  Schp.  Syn.) 

(Tab.  XV.  K.). 

Dwarf,  rigid,  tufted,  X->^  inch  high,  yellowish.  Leaves 
small,  crowded,  erect,  the  apical  slightly  secund ;  scarcely  altered 
when  dry ;  from  an  oblong  base  about  half  the  length  of  the  leaf 
contracted  to  a  narrow,  subulate,  almost  terete  point,  composed 
entirely  for  the  greater  part  of  its  length  of  the  nerve,  which  is 
very  narrow  at  base,  but  widens  considerably  upwards  and 
becomes  obscure  ;  margin  plane,  quite  entire  ;  cells  of  leaf -base 
linear-oblong  with  rounded  ends,  incrassate,  narrowest  below  and 
at  the  margins,  gradually  shorter  upwards,  so  as  to  be  elliptical 
or  oblong-elliptical  at  the  shoulder  and  in  the  narrow  margin  of 
the  lower  part  of  the  subula  ;  at  the  angles  large,  quadrate, 
inflated,  hyaline  in  the  younger  leaves,  rich  orange  brown  in  the 
older ;  one  or  two  cells  at  the  acute  apex  of  the  leaf  occasionally 
somewhat  hyaline.    Perichaetial  bracts  longer,  sheathing.    Capsule 
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immersed,  often  appearing  laterally  from  between  the  perichaetial 
bracts,  subspherical,  finally  wide-mouthed,  gymnostomous ; 
calyptra  short,  hardly  reaching  below  the  lid,  which  is  obliquely 
rostellate,  and  united  with  the  columella.     Autoicous. 

Hab.     Crevices  of  mountain  rocks ;  very  rare.     Ben  Lawers.     Fr.  late  summer. 

A  miniature  of  the  next  species  as  regards  habit  and  leaf-structure,  and  not  easy, 
in  the  barren  state,  to  separate  from  starved  alpine  specimens  of  that  plant ;  such 
specimens  are,  however,  rare,  and  there  Is  generally  a  slight  denticulation  of  the  point 
in  Blindia  acuta^  which  is  almost  always  absent  in  the  smaller  species  ;  the  areolation 
also  is  shorter,  and  as  B.  ccespiticia  is  an  autoicous  species,  the  fruit  is  usually  to  be 
found.  In  some  respects  it  resembles  Zy^odon  lapponicus^  which,  however,  is  easily 
recognisable  by  its  striated  capsule,  and  the  leaves  crisped  when  dry.  Grimmia 
conferta^  too,  and  the  var.  pumila  of  G.  apocarpa^  which  inhabit  the  same  localities, 
have  a  certain  resemblance  ;  but  they  have  broader  leayes,  which  generally  show  more 
distinct  hyaline  points  ;  under  the  microscope,  of  course,  the  resemblance  vanishes. 

2.   Blindia  acuta  B.  &  S.  (Bryum  acutum  Huds.)  (Tab.  XV.  L.). 

In  compact  yellowish  or  olive  green  tufts  varying  greatly  in 
length,  from  %  an  inch  to  4  inches  high ;  stems  fragile,  red. 
Leaves  crowded,  erecto-patent  or  slightly  secund,  convolute- 
concave,  usually  from  an  oblong-lanceolate  base  about  f  the  length 
of  the  leaf  gradually  narrowed  upwards  to  a  subulate  point,  com- 
posed in  the  upper  third  of  the  excurrent  nerve,  which  is  generally 
rather  rounded-obtuse  at  apex  with  a  few  obscure  denticulations 
and  short,  irregular  cells.  Margin  plane,  slightly  denticulate  with 
the  projecting  apices  of  the  outer  cells  or  entire  ;  areolation  longer 
than  in  the  last  species,  frequently  with  a  slight  sigmoid  curve, 
the  cell-walls  often  becoming  very  incrassate  in  the  older  leaves, 
rendering  the  cells  very  narrowly  linear  ;  angular  cells  large, 
orange  brown.  Capsule  on  a  longer  seta,  exserted  though  often 
hidden  by  the  leaves  of  the  innovations,  variable  in  shape,  longly 
or  shortly  oval-pyriform,  with  a  short,  wide  neck,  slightly  con- 
tracted below  the  mouth  when  empty,  so  as  to  appear  urceolate ; 
peristomate.  Lid  shortly  and  obliquely  rostrate ;  peristome  teeth 
broad,  deep  red,  erect  or  incurved  when  dry.     Dioicous. 

Var.  trichodes  Braithw.  {Dicranum  trichodes  Wils.  MS.). 
Leaves  more  secund,  from  a  much  shorter  leaf-base,  ^-^  length  of 
leaf,  abruptly  narrowed  into  the  long,  very  narrow,  finely  acute, 
denticulate  subula,  entirely  composed  of  the  nerve,  slightly  denti- 
culate or  entire  at  apex,  where  the  cells  are  most  frequently 
elongate-linear,  angular  cells  fewer  ;  capsule  shorter,  peristome 
teeth  short,  truncate. 

Hab.  Mountain  rocks,  especially  near  water,  common  ;  the  var.  /8  on  rocks  by 
waterfalls,  etc.,  rare.     Fr.  summer. 
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A  somewhat  variable  plant  in  the  relative  size  of  its  parts,  but  always  identified 
at  once  by  the  rigid,  subulate  leaves  with  deep  orange  basal  angular  cells ;  there  is  a 
peculiar  habit  which  after  a  little  practice  msUces  it  an  easy  plant  to  recognise  in  the 
field,  but  this  is  not  easily  described  ;  it  is  partly  due  to  the  somewhat  rigid,  glossy, 
not  at  all  flexuase  leaves,  smaller  and  shorter  for  the  size  of  the  plant  than  in  most 
species  of  Campylopus  and  Dicranum. 

The  position  and  limits  of  the  var.  trichodes  are  very  difficult  to  define.  In 
Wilson's  original  specimens  the  apex  of  the  subula  is  quite  different  in  areolation  from 
ordinary  B.  acuta,  the  cells  being  very  long  and  narrow,  and  in  only  one  or  two  rows 
at  the  tip,  which  is  consequently  very  acute  ;  whereas  in  B.  acuta  the  apex  is  more  or  less 
wide  and  rounded,  with  short,  irregular  cells,  and  with  crowded  denticulations, 
and  even  when,  as  occasionally  happens,  it  is  very  acute,  the  areolation  is  still  the 
same.  If  this  be  held  a  distinguishing  character,  then  the  greater  number  of  specimens 
labelled  •*  B.  trichodes"  must  certainly  be  referred  to  the  type,  including  for  instance 
Nowell's  plant  from  Todmorden,  specimens  of  which  I  have,  through  the  kindness  of 
Dr.  Braithwaite,  in  my  herbarium.  In  thb  case  it  will  be  probably  found  that  the 
true  var.  trichodes  is  always  a  very  small  plant,  as  described  by  Philibert  (Rev.  Bry., 
1884,  p.  90).  I  have  gathered  this  form  barren  on  the  Sow  of  Athol,  Perthshire,  and 
the  greater  number  of  the  leaves  show  exactly  the  characteristic  areolation  of  Wilson's 
plant ;  though  a  few  leaves  show  some  approach  to  the  normal  acuta  form.  I  have, 
however,  found  in  more  than  one  case,  especially  in  a  plant  sent  by  Mr.  Jas. 
Needham  from  near  Hebden  Bridge,  both  forms  of  apical  areolation  on  leaves  from 
the  same  stem,  while  the  leaf  form  was  characteristic  of  the  var.  trichodes.  We  must 
therefore  leave  the  apical  areolation  out  of  the  question  and  then  we  can  set  hardly 
any  satisfactory  limits  to  the  variety  ;  for  forms  of  Blindia  acuta  are  very  frequent 
(especially  on  rocks  constantly  exposed  to  the  action  of  water,  as  beneath  waterfalls) 
which  show  the  form  of  leaf  exactly  characteristic  of  **  trichodes,*  but  with  the  apical 
areolation,  and  the  fruit  of  B,  acuta.  It  seems  best,  therefore,  to  base  the  variety 
upon  the  form  of  leaf,  while  recognising  that  it  is  an  unsatisfactory  one. 


23.    DIORANOWEISIA  Lindb. 

Plants  in  dense  cushions ;  leaves  crisped  when  dry,  entire, 
with  the  angular  cells  more  or  less  distinct.  Capsule  erect, 
smooth  ;  peristome  teeth  cleft  at  apex  or  undivided,  articulated 
and  internally  barred. 

The  two  species  of  this  genus  are  closely  allied  to  Cyno- 
dontium,  especially  to  C.  Bruntoni,  but  the  presence  of  distinct 
angular  cells,  in  D,  crispula  particularly,  is  sufficient  to  justify  the 
present  arrangement. 

Deriv. — Compound  of  Dicranum  and  Weisia. 

/  Leaves  with  narrow,  acute  points ;  capsule  oval-elliptic    3.  crispula 

(Leaves  with  shorter,  subacute  points;  capsule  cylindric /.  cirrata 

1.     DicranoweiBia   cirrata    Lindb.    {Mnium    cirrhatum .  L, ; 
Weisia  cirrhata  Hedw.,  plur.  auct.)  (Tab.  XV.  M.). 

Plants  in  close  tufts  or  cushions,  soft,  dull  or  yellowish 
green,  about  i  inch  high.  Leaves  spreading,  flexuose,  closely 
crisped  when  dry,  concave,  deeply  channelled  on  the  upper  side 
of  the  nerve,  from  a  lanceolate  base  linear-lanceolate,  gradually 
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narrowed  to  a  not  very  acute  point ;  margin  recurved,  especially 
in  the  middle  of  the  leaf,  entire ;  nerve  reaching  to  apex,  but  not 
excurrent.  Upper  cells  small,  regularly  rounded-quadrate,  smooth, 
below  gradually  becoming  rectangular,  larger,  at  base  pellucid, 
broadly  rectangular,  lax,  with  thin  walls  ;  two  or  three  rows  of 
basal  cells  often  coloured  yellowish,  but  hardly  otherwise  distinct. 
Capsule  on  a  pale  seta  (J-J  inch  long),  erect,  cylindrical,  pale, 
with  a  narrow  red  mouth,  smooth,  thin- walled ;  calyptra  narrow, 
shining ;  lid  obliquely  subulate-rostrate,  long  ;  annulus  broad. 
Peristome  teeth  undivided,  red  below,  pale  above,  inserted  below 
the  mouth.     Autoicous. 

IIab.     On  trees,  fences  and  thatch,  sometimes  on  rocks  ;  common.     Fr.  winter. 

Usually  in  small  compact  cushions  and  abundantly  fertile.  The  capsule  is 
sometimes  very  slightly  curved.  The  entire  leaves,  smooth  cells,  and  narrow  capsule 
distinguish  this  plant  from  Cynodontium  Bruntoni ;  the  shorter  seta,  longer  and 
narrower  capsule,  and  revolute  leaf  margin  separate  it  from  the  next  species,  the 
lower  cells  also  are  smaller.  I  have,  however,  a  plant  from  Mr.  W.  Evans 
gathered  on  rocks  on  the  Braid  Hills  near  Edinburgh,  with  the  capsule  of  exactly 
the  same  shape  and  colour  as  that  ot  D.  crispula^  while  the  leaves  show  it  to  belong 
here.     Such  forms,  however,  are  extremely  rare. 

Our  plant  has  also  some  resemblance  to  Dicranum  monlanuniy  but  the  leaves 
of  the  latter  will  be  seen  even  with  a  lens  to  be  very  rough  and  denticulate  in  the 
subula. 


2.    Dicranoweisia  crispula  Lindb.   {Weisia  crispula  Hedw., 
plur.  auct.)  (Tab.  XV.  N.). 

In  dense  cushions,  bright  or  dark  green  above,  black  below. 
Leaves  spreading,  often  secund  above,  strongly  crisped  when  dry, 
longer,  from  a  broader  base  more  quickly  narrowed  to  a  longer, 
narrower,  flexuose,  concave  subula,  acute  at  apex ;  margin 
plane,  quite  entire ;  cells  mamillately  papillose  above,  resembling 
the  last,  but  smaller,  more  incrassate,  narrower  below  and  less 
pellucid,  with  distinct  hyaline  or  coloured  inflated  angular  cells, 
Perichaetial  bracts  more  distinct,  pale,  sheathing.  Capsule  on  a 
longer  seta  (J-f  inch),  oval-elliptical,  shorter  and  wider,  broadest 
near  the  base,  with  a  wider  mouth,  reddish  brown,  faintly  plicate- 
rugose  when  dry,  exannulate.  Peristome  teeth  inserted  below  the 
mouth.     Autoicous. 

Hab.     Mountain  rocks  ;  not  common.     Fr.  early  summer. 

On  high  mountains  this  species  becomes  almost  black ;  and  at  great  heights, 
when  exposed  to  dripping  water,  it  becomes  dwarfed,  with  shorter  leaves  and  capsules 
(var.  atraia  N.  &  H.).  Z>.  compacta  (Schleich.),  which  is  often  regarded  as  a  variety 
of  this  species,  has  been  recorded  from  Ben  Lawers,  but  incorrectly,  according  to 
Braithwaite.     It  has  shorter,  more  obtuse  leaves,  hardly  crisped  when  dry. 
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D,  crispula  will  easily  be  distinguished  from  D.  cirrata  by  the  characters 
Italicised  above.  Grimmia  contorta  closely  resembles  it  when  growing,  but  the 
present  plant  is  usually  taller,  a  little  more  glossy  in  its  leaves,  which  are  often 
secund  above  when  moist,  rather  more  twisted  and  curled  when  dry,  and,  of  course, 
entirely  wanting  in  the  hyaline  tip  to  the  leaves.  Still,  plants  may  be  found  which 
defy  recognition  until  placed  under  the  microscope,  when,  of  course,  their  identifica- 
tion is  easy. 


24.    CAMPYLOPUS  Brid. 


Mosses  of  varying  size,  often  robust,  usually  growing  in  wide 
patches,  resembling  Dicranum  in  habit,  but  with  the  leaves  more 
rigid,  less  flexuose,  and  generally  straight ;  not  papillose  ; 
nerve  mostly  very  broad,  often  longitudinally  furrowed  at  back, 
usually  with  one  or  more  layers  of  larger,  hyaline,  thin-walled 
cells  on  the  anterior  or  ventral  surface.  Angular  ceils  often 
forming  distinct  concave  auricles.  Calyptra  cucullate,  generally 
J^ringed  at  base.  Seta  flexuose,  usually  cygneous,  rarely  erect 
(becoming  erect  when  dry  and  mature)  ;  capsule  small,  elliptic, 
symmetrical,  usually  striate ;  peristome  dicranoid. 

All  the  British  species  are  dioicous,  and  the  fruit  in  most 
cases  is  extremely  rare  ;  hence  their  determination  must  rest 
mainly  on  vegetative  characters.  The  width  of  the  nerve  and  its 
structure  for  the  most  part  furnish  important  distinctions,  as  does 
also  the  basal  areolation  ;  the  cells  in  the  upper  part  of  the  leaf, 
however,  are  too  uniform  to  be  of  much  aid,  except  in  one  or  two 
cases.  These  islands  are  particularly  rich  in  species  of  this 
genus,  more  so  than  any  continental  country ;  indeed,  all  the 
European  species  are  found  in  Britain,  while  two  of  our  species 
are  endemic.  In  several  of  the  species  the  leaves  are  extremely 
fragile  and  deciduous,  and,  being  capable  of  producing  out- 
growths in  the  form  of  protonemoid  filaments,  afford  a  means  of 
propagating  the  species.  The  measurements  of  the  width  of  the 
nerve  are  taken  just  above  the  auricles  when  these  are  present. 

The  number  of  layers  of  cells  in  the  nerve  as  shewn  in 
section  is  a  character  of  slight  value,  as  is  also  the  presence  or 
absence  of  furrows  on  the  dorsal  surface,  except  in  the  case  of 
C,  introflexus ;  Limpricht  has  however  pointed  out  two  distinct 
types  of  structure  in  these  cells  which  are  quite  constant,  and  by 
which  the  species  may  be  divided  into  three  groups ;  (i)  C. 
brevipilus ;  unique  in  having  the  single  layer  of  wide  thin- 
walled  empty  cells  median  (Tab.  XVI.  I.  Ix).  (2)  C  subulatus, 
C,  Schimperi,  C,  Schwarzii ;  in  these  the  layers  (usually  about 
two)    of    thin- walled    larger    empty  cells  are  anterior,  and  the 
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posterior  layers  while  variable  in  size,  etc.,  are  uniform, 
moderately  incrassate  (Tab.  XVI.  A.  Ix).  (3)  All  the  remaining 
species  have  the  same  anterior  series  of  thin-walled  cells,  but  the 
dorsal  layers  are  composed  of  two  forms  of  cells,  small  groups  of 
minute,  very  incrassate  cells,  almost  without  lumen,  being  inter- 
spersed between  the  larger  ones  (Tab.  XVI.  E.  Ix).  (C.  Shawii 
was  erroneously  placed  in  the  2nd  group  in  the  first  edition  of  this 
work). 

Deriv. — Ka/i7rvXo-(kampylo)  bent,  and  irovs  (pous)  a  foot ;  from 
the  cygneous  seta. 

{Leaves  with  hyaline  points 2 
Leaves  without  hyaline  points 4 

{Hyaline  points  short ;  nerve  with  central  large  cells  p.  brevipilus 
Hyaline  points  usually  long;  nerve  with  anterior  layer  of  wide  cells   3 

/Ls.  auricled,  dark-green  ;  upper  cells  long  and  narrow 7.  atravirens 

^\Ls.  not  auricled,  olive-green  ;  upper  cells  short 8.  introJUxus 


{Ls.  not  (or  scarcely)  auricled  at  base  . 
I 


A 


^\Ls.  auricled  at  base  with  swollen  cells  8 

Ls.  straight,  almost  entire  ;  cells  near  base  very  narrow 6 

Ls.  almost  setaceous,  serrulate  towards  apex  ;  basal  cells  lax    7 

^  rStem  usually  J-i  inch,  not  radiculose     /.  subultUus 

\Stem  taller,  densely  tomentose /♦.  Schimpcri 

j"  Nerve  about  Y^  of  base  of  leaf ;  lamina  usually  widest  at  base  .j*.  pyriformis 

7-1  Nerve  about  ^  base  ;  Is.  from  longer  base,  lamina  narrowed  at  insertion 

I  4'  fragilis 

A  J  Ls.  strongly  serrate  above  ;  stem  tall,  not  radiculose 6.  setifolius 

\Ls.  entire,  or  serrulate  near  apex  only    9 

fNerve  1/^-%  of  base  of  leaf  ,j,  JUxuosus 

"\Nerve  %  or  more  of  base  lO 

r  Ls.  gradually  tapering  almost  from  base,  entire   2.  Schwarxii 

lOK  Ls.  with  longer  and  wider  base,  more  suddenly  narrowed  to  the  long 

(     subula,  denticulate  at  apex  .5.  Shawii 


1.    Campylopus    subulatus     Schp.     ex    Milde    in    Rabenh. 
Bryoth.  Eur.     (C.  brevifolius  Schp.  Syn.)    (Tab.  XVI.  A.). 

Short  and  very  slender,  yellowish,  resembling  the  small 
forms  of  C  fragilis,  but  with  shorter,  more  rigid  leaves ; 
stems  slender,  fragile,  \-\  inch  in  height  or  at  times  taller, 
i-2in.,  densely  gregarious  or  loosely  tufted,  not  radiculose 
above.  Leaves  short,  erect,  rigid,  from  an  oblong  base 
half  the  length  of  the  leaf  narrowed,  with  the  margins 
involute,  to  a  straight  short  tubular  subula,  not  hyaline  pointed  ; 
cells  at  angles  vesicular,  hyaline,  not  much  altered,  rarely 
forming  distinct,  minute,  slightly  inflated  auricles  ;  basal  cells 
narrow,  rectangular,  hyaline,  very  soon  passing  into  the  shorter, 
obliquely  rhomboid  or  sub-elliptical  chlorophyllose  cells  which 
occupy  the  greater  part  of  the  lamina ;    a  band  of  extremely 
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narrow,  thin,  hyaline  cells  usually  forms  a  narrow  border  to  the 
leaf  base  for  some  distance  higher  than  the  hyaline  cells  extend 
in  the  interior  of  the  leaf;  towards  the  apex  of  the  leaf  the  lamina 
consists  of  a  single  row  of  short  oblique  cells  reaching  very 
nearly  to  the  summit,  where,  however,  the  nerve  is  very  shortly 
excurrent  with  a  few  denticulations ;  at  base  the  nerve  is  very 
broad,  usually  nearly  %  the  whole  width,  and  forming  the  greater 
part  of  the  subula  above ;  in  section  of  about  4  layers  of  cells,  two 
ventral  layers  usually  large,  thin-walled  and  hyaline;  posterior 
layers  of  smaller,  uniform  cells,  the  alternate  cells  of  the  dorsal 
row  usually  projecting,  owing  to  a  slight  longitudinal  furrowing  of 
the  nerve  at  back.  Seta  erect,  slightly  bent  in  the  middle,  but 
not  cygneous. 

Hab.     Dry  sandy  spots  by  roadsides,  etc.     Rare.     Fruit  extremely  rare. 

A  pretty  little  species,  known  by  its  very  slender  habit  and  short  leaves.  The 
narrower  hyaline  cells  at  the  base,  extending  only  a  short  distance  upwards,  together 
with  the  much  shorter,  straight  subula,  will  distinguish  it  from  almost  all  forms  of  C 
fra^ilis  and  C.  pyriformis,  both  of  which  differ  also  in  the  nerve  section.  C. 
ScfiTvarzii  has  the  leaves  distinctly  auricled.  The  presence  or  absence  of  auricles  in 
this  as  in  some  other  species  is  a  very  uncertain  character,  some  plants  showing 
distinctly  inflated  tufts  of  angular  cells,  while  in  others  they  are  barely  distinguishable 
from  the  other  basal  cells.  The  nerve  section,  too,  shows  a  considerable  amount  of 
variation  in  the  number  of  layers  and  the  protuberance  of  the  dorsal  cells.  Indeed,  it 
is  a  difficult  plant  to  distinguish  certainly  from  starved  forms  of  several  of  the  other 
species. 

So  many  forms  have  been  noted  approaching  var.  elongcUus  Bosw.  closely  in 
height,  that  it  seems  impossible  to  retain  it  as  a  separate  variety. 

The  fruit  had  only  been  gathered  on  the  island  of  Varaldso,  in  Norway,  until  in 
1899  Prof.  Barker  gathered  a  tuft  of  it  with  several  capsules  in  the  R.  Llugwy, 
N.  Wales  (cf.  Rev.  Bry.  1901,  p.  13). 

C.  fttscoluUus  Slirton,  according  to  specimens  of  the  author's  sent  me  by 
Dr.  Braithwaite,  cannot  in  my  opinion  be  separated  from  C.  suimlatus,  and  I  should 
fully  concur  with  Dr.  Braithwaite  in  placing  it  here. 

•  Oampylopus  Sohimperi  Milde  (Tab.  XVL  B.). 

Differs  from  C.  subulatus  in  the  usually  taller^  more  robust 
stems,  with  leaves  more  closely  imbricated,  the  plants  densely  tufted 
and  usually  interwoven  to  near  the  summit  with  brown  radicles, 
1-3  inches  high,  usually  bright  green  above,  pale  or  brown  below. 
Leaves  much  like  those  of  the  above  species,  but  often  longer, 
with  a  setaceous  subula  ;  basal  cells  very  narrow,  the  angular 
vesicular,  sometimes  brown,  and  forming  more  or  less  distinct 
but  minute  auricles.     Seta  curved. 

Hab.     Earth  and  rocks  on  mountains.     Rare. 

All  the  above  characters  are  more  or  less  variable,  and  there  is  in  fact  very  little 
to  distinguish  C,  Schimperi  specifically  from  C,  subulcttus.    The  more  robust  habit 
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and   radiculose   stems  are  the   best   characteristics,  but  the  latter,  is  by  no 
constant.     Nor  do  I  find  that  characters  derived  from  the  section  of  the  nerve  are  of 
any  n>ore  value. 

On  the  other  side  C.  Schimperi  very  nearly  approaches  C.  Schwarzii^  hut  is  of 
smaller  size,  with  less  defined  auricles. 

The  fruit  has  only  been  once  recorded,  in  the  Austrian  Tyrol. 

2.    Oampylopus  Schwarzii  Schp.  (Tab.  XXI.  C). 

In  dense,  silky  tufts,  2-4  inches  high,  bright  or  yellowish 
green  ;  sterns  more  robust  than  in  the  species  hitherto  described, 
attenuated  at  the  points,  slightly  radiculose.  Leaves  erecto- 
patent,  straight  when  dry  or  slightly  bent  at  apex,  gradually 
narrowed  with  incurved  margin  from  near  the  base,  tubular, 
larger  and  longer  than  in  C.  Schimperi^  entire  or  with  one  or  two 
indistinct  teeth  at  apex,  not  hyaline  pointed.  Nerve  very  broad, 
%-^  width  of  leaf  at  base^  in  section  of  3-4  layers  of  cells, 
resembling  those  of  the  last  species,  grooved  at  back  above ; 
auricles  distinct,  slightly  dilated^  hyaline  or  red  ;  cells  of  the 
leaf-base  narrowly  rectangular,  very  narrow  at  margin,  above 
smaller,  narrowly  rectangular  or  subquadrate- elliptical.  Fruit 
unknown. 

Var.  jS.  Hunti  {C,  Hunti  Stirton,  Ann.  of  Scott.  Nat.  Hist. 
1899).  Slender.  Intermediate  in  habit  between  C  Schwarzii 
and  C,  subulatus.  Nerve  narrower,  half  width  of  base,  in 
section  of  4  rows  of  lax  cells,  which  become  enlarged  down- 
wants,  giving  the  nerve  a  spongy  texture.  Auricles  not  highly 
developed.  All  cells  at  back  of  nerve  (except  at  extreme  base) 
and  in  upper  part  of  lamina  shortly  rectangular  or  quadrate, 
rather  large ^  distinct y  turgid, 

Hab.     Alpine  rocks  ;  not  common.     The  var.  /S  Snowdon,  1865  {G.  E.  Huni). 

It  is  very  difficult,  if  not  impossible,  to  point  out  any  important  structural 
character  in  which  this  species  differs  from  C.  Schimperi^  although  the  dense  red 
tomentum  of  that  species  is  rarely  present  in  C.  Schwarzii ;  its  size  and  habit  also 
preclude  any  great  difficulty  in  distinp[uishing  it.  The  presence  of  distinct  auricles, 
slightly  wider  than  the  rest  of  the  leaf-base,  is  the  feature  commonly  relied  on ;  but 
forms  of  C  Schimperi  ^ovi  a  distinct  approach  to  this  structure,  although  in  a  minor 
degree.  The  grooving  of  the  nerve  at  back  might  also  be  pointed  to,  but  this  feature 
also  exists  in  some  forms  at  least  of  the  other  plant,  which  Braithwaite  indeed 
describes  as  having  the  posterior  cells  of  the  nerve  turgid  and  prominent.  From 
C.  Shawii  it  differs  in  the  shorter  leaf  and  leaf-base,  with  (he  nerve  occupying  a 
C^reater  proportion  of  the  width,  and  with  shorter,  almost  perfectly  entire  points,  and 
in  the  usually  more  attenuated,  slender  plants  with  more  distant  leaves. 

The  var.  /3  was  described  by  Hunt  as  between  C  fraailis  and  C,  Schwarm. 
It  is  remarkable  in  its  structure,  and  perhaps  deserves  the  specific  rank  given  it  by 
Dr.  Stirton,  but  the  differences  between  it  and  C.  ScAwarsii  are  not  really  wide,  and 
I  think  it  is  l)est  treated  as  a  variety. 

I  have  received  specimens  of  C.  sympUctus  Stirt.  and  C.  purpuraictns  Stirt  from 
their  author,  but  I  am  unable  to  separate  them  from  C.  Schwarzii. 
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3.     Oampylopus     flexuosus     Brid.     (Br yum  flexuosum    L.) 

(Tab.  XVI.  E.). 
Extremely  variable,  in  size,  colour,  and  habit ;  i-4  inches 
high  ;  as  slender  as  C.  subulatus,  or  almost  as  tall  and  robust  as 
C.  Shawii ;  leaves  straight,  small  and  rigid,  or  long  and  secund, 
often  rather  flexuose  when  dry.  Usually  in  rather  dense  tufts, 
iomentose.  Leaves  lanceolate-subulate  from  a  narrow,  oblong 
base,  tubular  above,  the  lower  usually  reddish  at  base  ;  without  a 
hyaline  point ;  margin  usually  denticulate  for  some  distance  below 
the  apex  ;  nerve  M-K  width  of  base,  cells  of  the  two  anterior  layers 
larger,  thin-walled,  of  posterior  layers  smaller,  interspersed  with 
groups  of  minute,  very  incrassate  opaque  cells  ;  areolation 
rectangular  and  pellucid  at  base,  with  large,  distinct,  red,  brown 
or  hyaline  auricles,  cells  above  shortly  rhomboid  or  oval.  Capsules 
often  aggregated,  thick-walled,  dark  brown,  furrowed. 

Var.  ^.  uliginosus  Ren.  Tall  and  slender  with  fewer 
radicles y  and  less  crowded  leaves^  which  are  more  elongated,  with 
a  narrower  nerve. 

Var.  7.  paradoxus  Husn.  (C  paradoxus  Wils.).  Shorter, 
softer ;  green  above,  whitish  below ;  stems  sparingly  radiculose. 
Leaves  very  short,  with  much  broader  somewhat  obtuse  points, 
nerve  narrow,  vanishing  in  apex, 

Var.  S.  zonatus  Limpr.  (C  zonatus  MoL;  var.  major  BouL). 
Tall,  robust,  in  habit  like  Dicranodontium  longirostre  var. 
alpinum.  Stems  covered  with  red  tomentum.  Leaves  secund, 
large ;  nerve  stout ;  auricles  very  strongly  developed  and  wide, 
purple  red, 

Hab.  On  turfy  ground  in  woods,  and  on  rocks,  common.  The  var.  /S  in 
marshes ;  the  var.  7  on  rocks  and  soil  usually  in  sub-alpine  districts  ;  the  var.  8  on 
vocks  in  mountainous  country,  rare.     Fr.  winter  and  spring. 

The  commonest  and  most  variable  species,  and  difficult  to  define,  though  as  a 
rule  fairly  easy  of  determination,  ihe  leaf-base,  although  variable,  having  a  look  of 
its  own,  perhaps  chiefly  arising  from  its  narrow  outline,  with  the  nerve  mostly 
narrower  than  in  the  allied  species,  and  usually  with  distinct  auricles.  These  are, 
however,  occasionally  almost  obsolete,  in  which  case  we  have  a  transition  to  the 
sub-spec,  pyriformis.  The  marsh  form  usually  given  in  English  books  as  var. 
paludosus  Schp.  would  appear  to  be  the  same  thing  as  the  var.  u/ij^inosus  Ren.  (Rev, 
Bry,  1887 y  p.  8r)  and  should  be  so  cited.  The  var.  paradoxus  is  in  most  works 
treated— though  often  doubtfully — as  a  species  ;  (here  is  little  doubt  that  Braithwaite 
is  right  in  finally  sinking  it  to  varietal  rank.  A  tall  green  form  occurs  with  a  long 
-denticulate  arista,  resembling  C.  setifolius  and  not  easy  to  separate.  The  latter,  how- 
ever, is  a  finer  plant,  with  wider  nerve,  more  finely  setaceous  leaves  and  wider 
auricles. 

The  most  frequent  form  has  usually  a  bright  reddish  brown  tint  in  the  interior  of 
the  tufts,  which  is  hardly  found  in  the  allied  species. 

t  should  refer  to  this  polymorphous  species  G,  melaphanus  Stirt.,  according  to  a 
specimen  kindly  sent  me  by  the  author. 
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♦  Campylopus     pyriformis      Brid.      (Dicranum     pyriforme 
Schultz  ;  C.  turfaceus  B.  &  S.,  Schp.  Syn.)  (Tab.  XVI.  F.). 

In  short  dense  wide  patches,  K-/  inch  high,  yellowish  or 
olive  green  above,  pale  or  reddish  below  ;  stems  slender y 
radiculose  only  at  base.  Upper  leaves  longest,  from  an  ovate- 
lanceolate  base,  \-\  length  of  leaf,  quickly  narrowed  to  a 
setaceous  channelled  subula ;  nerve  \-\  width  of  base,  excurrent 
in  a  short  denticulate  point ;  in  section  similar  to  C,  flexuosus ; 
basal  cells  rectangular,  lax,  hyaline,  narrower  at  margin,  the 
angular  few,  hardly  distinct ;  the  cells  as  they  ascend  the  leaf 
base  become  smaller  and  shorter,  at  the  shoulder  becoming 
chlorophyllose,  shortly  rhomboid  and  oblique  or  sub-rectangular, 
and  continuing  so,  but  smaller,  to  the  summit.  Calyptra  fringed 
at  the  base  or  rarely  entire.  Capsule  smaller,  elliptical,  cylin- 
drical when  dry  and  empty. 

Hab.     Peaty  moorlands,  heaths,  etc.,  common.     Fr.  spring  and  summer. 

I  have,  after  much  hesitation,  followed  Boulay  ( Muscinhs  de  la  Ftance,  p.  ^ii) 
in  placing  (his  plant  under  C.Jiexuosus  ;  for,  distinct  as  is  the  habit  in  the  typical  and 
most  frequent  form,  the  distinguishing  characters  of  real  importance  are  slight,  if  not 
entirely  wanting.  The  usual  form  of  C.  pyrifoi-mis  descril>ed  above  is  a  much  more 
slender  and  delicate  plant  than  the  ordinary  forms  of  6'.  Jiexuosus,  with  much  smaller 
leaves,  hardly  showing  a  trace  of  auricles  ;  and  it  is  probably  the  wide  ciiBerence  in 
general  appearance  that  has  caused  the  real  affinity  to  be  overlooked.  On  the  other 
hand,  C.  flexuosus  frequently  presents  forms  quite  as  slender,  and  the  leaves  are 
sometimes  quite  as  free  from  auricles,  and  I  have  found  plants  which  I  have  been 
quite  unable  to  refer  with  certainly  to  either  species,  leaves  l)eing  found  on  the  same 
plant  with  considerable  variation  as  regards  the  development  of  the  auricles,  and 
mtermediate  between  the  two  as  regards  the  other  characters.  Indeed,  both  the 
width  of  the  nerve  and  the  form  and  areolation  of  the  leaf-base  var)-  greatly  in  both 
plants.  Nor  do  the  other  characters,  sometimes  given,  as  for  instance  differences  in 
nerve-section,  appear  constant ;  indeed,  this  latter  structure,  although  of  great  value 
in  sepaiating  certain  of  the  species  of  Campylopus,  does  not  appear  to  give  characters 
of  sufficient  constancy  to  distinguish  those  which  are  closely  allied. 

In  C.  pyriformis  the  areolation  of  the  leaf-base  is  usually  hyaline  for  a  greater 
distance  upwards  than  in  C,  JlexuosuSy  and  this  gives  the  leaf  and  indeed  the  whole 
stem  a  whitish  appearance.  On  the  other  side  this  feature  brings  it  nearer  C.  fragiliSy 
from  which  it  is  sometimes  with  difficulty  separated  ;  but  the  lamina  in  that  species  is 
narrower  at  the  line  of  insertion  than  above,  while  in  this  the  leaf  is  usually  widest  at 
the  very  base  ;  and  the  habit  of  C.  fragilis  is  usually  very  different. 

When  fertile,  the  fruit  is  produced  in  abundance,  and  the  leaves  are  then  usually 
not  very  deciduous  ;  but  in  barren  plants  the  broken-ofT  leaves  often  cover  the  whole 
surface  of  the  tufts.  The  var.  Mitllcri  (C,  Miilleri  Jur.)  is  only  a  form  with  the 
calyptra  entire  or  very  slightly  fringed  at  base.  I  have  found  both  forms  on  the  same 
tuft. 

Plants  of  C.  piriformis  gathered  by  Mr.  D.  A.  Jones  in  two  or  three  localities  in 
N.  Wales  ba\e  short  hyaline  points  to  some  leaves.  This  may,  perhaps,  be  dis- 
colouration due  to  scorching ;  it  is  liable  to  give  rise  to  confusion,  but  is  extremely 
rare,  and  the  absence  of  auricles,  together  with  the  nerve  section,  will  identify  it. 
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4.     Oampylopus  fragilis    B.   &   S.    {Bryum  fragile  Dicks.) 

(Tab.  XVI.  G.). 

Taller  than  C.  pyriformis  and  usually  more  robust,  2  inches 
high,  more  radiculose,  with  longer,  straighler,  very  silky  leaves, 
less  flexuose  when  dry  ;  the  colour  of  a  brighter  green,  often 
yellowish,  whitish  below  and  shining  from  the  hyaline  leaf-bases. 
Frequently  it  becomes  very  densely  tufted,  when  the  stems  are 
usually  more  robust,  often  two  inches  high,  and  the  leaves 
broader,  shorter,  more  rigid,  more  closely  imbricated,  very  white 
and  shining  below.  The  leaves  are  fragile  and  deciduous,  but 
not  so  generally  as  in  C,  pyriformis.  The  form  of  the  leaf  also  is 
rather  different,  the  leaf-base  being  somewhat  longer  in  pro- 
portion  to  the  whole,  and  the  lamina  is  narrowed  at  the  base  of 
the  leaf;  nerve  broad,  >4-%  width  of  leaf  at  base,  in  structure 
similar  to  that  of  C,  pyriformis  ;  cells  of  base  lax  and  hyaline, 
the  angular  not  or  hardly  distinct ;  upper  cells,  capsule,  etc.,  as  in 
that  plant. 

Hab.     Turfy  soil  and  rocks ;  frequent.     Fr.  rare  ;  spring. 

Best  distinguished  by  the  nerve  section,  the  wide  hyaline  cells  of  the  leaf-base, 
which  separate  it  from  C  Schimperi  and  C  subulatus^  and  the  wider  nerve  and 
lamina  contracted  at  the  base,  by  which  it  is  known  from  G.  pyriformis.  The 
compact  forms  with  shorter  leaves  have  been  distinguished  as  a  variety  and  even  as  a 
species  under  the  name  of  C.  densus  B.  &  S.,  and  they  are  markedly  diflferent  from 
the  typical  form,  but  are  connected  with  it  by  too  many  intermediate  links  to  be 
separated.  On  the  whole,  the  more  robust  habit  and  distinct  appearance  make  this  a 
species  not  difficult  to  recognise  from  C,  pyriformis  ;  and  from  most  of  its  congeners 
it  is  usually  distinguishable  by  its  short,  neat  habit,  and  shining  leaf-bases.  It  usually 
grows  in  smaller,  neater  tufts,  and  is  more  frequently  found  on  rocks  than  most  of  the 
species. 

6.    Oampylopus  Shawii  Wils.  (Tab.  XVI.  D.). 

In  tall,  dense,  slightly  radiculose  tufts,  2-4  inches  high^ 
yellowish  green  or  olive  brown,  dark  brown  below ;  plants  robust ^ 
not  much  attenuated  above,  the  leaves  very  large,  closely  set, 
«recto-patent  or  secund,  slightly  flexuose  when  dry,  larger  and 
longer  than  in  C.  Schwarzii^  from  a  much  longer  leaf  base , 
<iuickly  contracted  to  a  longer^  much  narrower ^  setaceous  but  not 
hyaline  point,  distinctly  denticulate  at  apex,  with  often  a  few 
denticulations  for  a  little  distance  below,  at  back  of  nerve  smooth 
or  faintly  muriculate,  not  denticulate ;  tubular  with  the  margin 
incurved  from  near  base  or  somewhat  higher  up ;  nerve  usually 
about  %  the  width  of  the  base,  but  somewhat  variable,  smooth  at 
back ;  in  section  like  C.  setif alius.  Cells  at  base  retangular, 
rather  wide,   quickly  becoming  rhomboid,  above  rhomboid  with 
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rounded  angles,  or  oval ;  auricles  large,  inflated,  hyaline  or 
coloured,  scarcely  wider  than  the  rest  of  the  lamina.  Fruit 
unknown. 

Var.  p,  hamatus  Schp.  Leaves  very  densely  imbricated, 
broader,  hamato-secund, 

Hab.  Peat  bogs  and  moors ;  Hebrides ;  Skye.  The  var.  B  in  N.  Uist  and 
S.W.  Ireland,  with  the  type. 

A  fine  species,  resembling  very  robust  forms  of  C,  Schwartii^  and  the  denser  and 
more  compact  forms  of  C  setifoiiuSy  to  which  it  is  the  most  closely  allied  in  structural 
characters.  C  Schwartii  has  a  shorter  leaf  base,  not  much  more  than  twice  its  lengthy, 
while  that  of  C,  Shawii  is  much  longer  and  more  suddenly  narrowed  above  ;  this  leaf- 
base  is  very  glossy  and  conspicuous  and  gives  a  distinct  character  to  the  plant  in  the 
dry  state,  which  is  shared  by  C.  setifaiius.  The  nerve  is  also  somewhat  wider  in. 
proportion  to  the  leaf  in  C,  ScAwatzh\  and  the  subula  usually  much  shorter  and  less 
flexuose.  The  presence  of  stereid  cells  in  the  nerve  in  the  present  plant  is  an  ultimate 
test,  but  they  are  so  few  and  inconspicuous  that  they  may  easily  be  overlooked,  as  was 
indeed  the  case  in  the  first  edition  of  this  work.  In  general,  however,  the  robust 
habit  and  large  long  leaves  will  distinguish  C  Shawii  from  any  form  of  C,  Schwarzii. 
It  is  really  closer  to  C.  seiifoltuSy  and  the  denser  forms  of  that  species  resemble  it  very 
closely  indeed,  but  the  subula,  which  is  rarely  very  strongly  toothed  in  C.  Shawii^. 
and  is  smooth  at  the  back  of  the  nerve,  together  with  the  less  conspicuous  auricles, 
will  serve  to  distinguish  the  present  plant.  C  setifoiius  is  also  usually  of  a  deeper, 
less  yellowish  green.  I  do  not  find  the  outer  layer  of  colourless  cells  in  the  stem 
section  which  Limpricht  describes  as  separating  C  Shawii  from  C.  setifoiius  ;  if  at 
times  present  it  is  certainly  not  constant. 

Some  robust  forms  of  C.  flixuosus  might  be  confused  with  C,  Shawii,  but  the 
former  species  has  narrower  leaves  with  a  narrower  nerve,  and  in  these  forms  the  stems 
are  usually  very  radiculose.  In  habit  C.  Shawii  perhaps  resembles  most  the  robust 
alpine  forms  of  Dicranum  Bonjeani  and  D.  fuscescens ;  but  the  leaf  structure  is  of 
course  (^uite  diflerent. 

This  species,  like  C  setifoiius  has  not  been  found  outside  the  British  Isles. 

As  is  the  case  with  the  analogous  variety  of  C.  atrovirens,  the  var.  hamatus  can 
scarcely  be  looked  upon  as  a  well  established  variety.  Not  only  are  stems  with  the^ 
typical  foliation  frequently  fouiKi  in  the  tufts  with  falcate  leaves,  but  it  not  seldom 
happens  that  the  lower  leaves  on  a  stem  will  be  of  the  normal  straight  form,  and  those 
at  the  apex  strongly  and  regularly  falcate.  When  well  marked,  however,  it  is  a 
beautiful  form. 

6.    Oampylopus  setifoUus  Wils.  (Tab.  XVI.  H.). 

In  large,  loose,  bright  glossy,  deep  or  yellowish  green  tufts, 
dark  brown  below,  4-10  inches  high  ;  rather  slender,  usually 
attenuated  at  point,  radiculose  only  at  base.  Leaves  not  crowded, 
erecto-patent,  not  flexuose  when  dry,  shining,  very  longly 
setaceous  from  a  wide  base,  tubular  with  the  margin  involute  all 
its  length,  denticulate-serrate  in  the  upper  part  for  some  distance 
below  the  apex,  which  is  not  hyaline ;  nerve  broad,  half  the  width 
of  the  base,  excurrent,  spinosely  denticulate  at  back  above ;  in 
section  with  a  single  anterior  row  of  large,  pellucid,  thin-walled 
cells,  the  two  posterior  layers  of  much  smaller  thicker-walled 
chlorophyllose  cells,  with  small  and  inconspicuous  groups  of  a  few 
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stereid  cells  interspersed ;  angular  cells  large,  forming  wide 
inflated  auricles,  red  or  hyaline ;  above  the  auricles  the  cells  are 
short,  rectangular,  shortly  rhomboid  or  elliptic;  very  small  and 
rhomboid-elliptic  in  the  upper  part  of  the  leaf.  Capsules 
aggregated,  ovate-pyriform,  lid  rostellate,  half  the  length  of  the 
capsule. 

Hab.  Rocks  among  grass  and  heather  ;  very  rare  in  England,  Wales,  and 
Scotland,  less  so  in  the  west  of  Ireland.     Fruit  very  rare. 

Another  very  fine  and  interesting  species,  hitherto  unknown  outside  the  British 
Isles.  It  is  easily  known  by  the  wide  auricles  and  the  strongly  hispid-denticulate,  not 
hyaline,  longly  setaceous  leaf- points. 

The  outer  cells  of  the  auricles  are  usually  hyaline,  the  inner,  together  with  the 
base  of  the  nerve,  deep  orange  red. 

The  broad  shining  leaf-bases  are  still  more  conspicuous  in  this  species  than  in 
C.  Skawii  in  the  dry  slate,  owing  to  the  much  laxer  disposition  of  the  leaves,  and 
give  a  very  characteristic  appearance  to  the  plant.  Occasionally  denser  forms  occur, 
with  closer  leaves,  when  the  microscope  is  needed  to  determine  the  species  with 
certainty. 

There  is  some  resemblance  between  the  leaves  of  this  species  and  those  of  some 
of  the  species  of  Dicranum  and  of  Dicranodoniiutn  lonj^irosfre  ;  but  the  present  is  a 
more  robust  plant  than  most  of  these,  with  the  leaves  not  falcato-secund  ;  and  in  any 
case  of  difficulty  it  will  be  certainly  dispelled  with  the  microscope,  those  species  at  all 
resembling  it  in  habit  having  always  a  much  narrower  nerve  ;  D.  lonj^rostre  var. 
alpinum  is  the  only  one  about  which  confusion  is  really  likely  to  arise,  and  this  has 
the  leaves  less  strongly  denticulate  above,  and  of  a  different  form  at  the  base,  being 
more  quickly  narrow^  and  with  the  margin  more  strongly  enrolled  below,  and  the 
nerve  narrower  ;  the  upper  cells,  too,  are  quite  different. 

7.    Oampylopus  atrovirens    De  Not.    (C,  longipilus  Brid.,. 
Schp.  Syn.)  (Tab.  XVI.  J.). 

Tall,  2-8  inches  high,  bright  or  dull  green  above,  black  or 
golden  yellow  below.  Stem  soft,  very  slender,  hardly  radiculose 
above,  leaves  rather  laxly  placed,  long,  straight,  tubular  above 
from  an  oblong-lanceolate  base,  margin  entire,  nerve  half  width 
of  base,  somewhat  variable,  excurrent  in  a  hoary,  denticulate, 
very  slender  hyaline  arista  of  varying  length  ;  in  section  of  about 
four  rows  of  cells,  median  cells  mostly  of  the  opaque,  incrassate 
form,  the  dorsal  series  larger,  the  alternate  ones  protruding,  sa 
that  the  leaf  is  grooved  at  back  ;  auricles  distinct,  coloured, 
inflated  ;  basal  cells  rectangular,  quickly  becoming  obliquely 
rhomboid  and  elliptic,  in  all  the  upper  part  of  the  leaf  narrowly 
rhomboid,  oblong  or  linear,  vermicular, 

Var.  ^.  falcatus  Braithw.  More  robust,  shorter  ;  leaves 
falcato-secund  or  regularly  circtnate, 

Var.  7.  muticus  Milde  (var.  epilosus  Braithw.,  Handb.  Ed. 
I.).  More  slender ;  leaves  shorter,  the  hair -points  almost 
entirely  wanting. 
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Var.  8.  gracilis  Dixon,  Journ.  of  Bot.  1902,  p.  374.  Extremely 
slender,  the  shorter  forms  resembling  C.  pyrtformis,  \-2\  inches 
high;  bright  or  yellowish  green  above,  yellowish  brown  below, 
not  black  ;  densely  tufted.  Leaves  often  longer  than  in  the  type, 
but  much  narrower,  the  subula  and  hyaline  arista  exceedingly 
slender  ;  upper  cells  usually  rhomboid,  thin-walled, 

Hab.  Rocks  and  bogs  on  moors  and  mountains.  Fruit  unknown.  The  var.  3 
rare,  in  Western  Ireland  and  Skye.  The  var.  7  not  common.  The  var.  8  rare, 
N.  Wales  ;  Lake  District  ;  Scotland. 

A  handsome  moss,  almost  always  recognised  at  once  by  the  blackish  tinge  which 
is  mostly  present  in  some  degree  and  by  the  hoary  leaf-poinis.  These  latter  are 
varia))le  in  length,  and  are  also  very  fragile  ;  it  sometimes  happens,  therefore,  that 
they  are  inconspicuous  and  only  to  be  found  by  careful  search.  They  are  not  fully 
developed  until  the  leaves  are  mature,  hetice  in  the  youngest  leaves  of  all  they  are 
short ;  however,  they  will  usually  be  found  most  distinct  in  the  upper  leaves,  as  in 
the  older  ones  they  are  frequently  broken  off.  In  the  var.  muticus  ihe  upper  leaves 
show  no  trace  of  hyaline  points,  but  are  rounded-truncate  and  slightly  cucullate  at 
apex ;  a  careful  examination  will,  however,  usually  reveal  a  very  short  hair-point  on 
some  of  the  older  leaves.  I  should  refer  to  this  variety  the  var  inawaJus  Stirt. 
(Ann.  of  Scott.  Nat.  Hist.  1901,  p.  11 1).  Milde's  name,  published  in  1870,  would 
appear  to  have  priority  over  Braithwaite's.  which  dates  from  1887. 

The  var.  faUatus  in  its  typical  form  is  a  very  pretty  plant,  with  its  leaves 
beautifully  circinaie.     Intermediate  forms  occur,  but  rarely. 

The  var.  gracilis  is  exceedingly  slender,  and  has  none  of  the  ordinary  appearance 
of  C.  atroviretis.  The  details  of  leaf  structure,  however,  agree,  and  intermediate  forms 
are  not  wanting.  The  upper  areolation  varies  somewhat  m  the  type,  but  in  the  older 
leaves  in  well-developed  plants  the  cell-walls  become  thickened  and  the  cells  have  a 
characteristic  vermicular  form. 

The  fruit  is  described  by  Dr.  Burchard  (Hedwigia,  1900,  p.  152),  but  the 
authority  seems  insufficient. 

Even  in  the  absence  of  obvious  hair-points,  the  distinct  auricles  taken  in 
conjunction  with  the  narrow  vermicular  upper  cells,  and  the  dark  colour  will  readily 
distinguish  it  as  a  rule. 

8.     Oampylopus   introflexus    Brid.    (Dicranum  introflexum 
Hedw.;  C.  polytrichoides  De  Not,  Schp.  Syn  )  (Tab.  XVI.  K.). 

Shorter,  %-2  inches  high,  dense,  rigid,  dark  olive  or  golden 
green  above,  reddish  brown  below.  Leaves  crowded,  rigid, 
straight,  imbricated  when  dry,  shorter,  from  an  oblong  less 
concave  base  shortly  lanceolate-subulate  with  the  margin  incurved, 
tubular  above,  entire  ;  nerve  very  broad,  %  width  of  base, 
excurrent  in  a  conspicuous  hyaline  denticulate  arista,  deeply 
grooved  at  back  above,  with  alternate  furrows  and  ridges,  which 
may  almost  be  termed  lamellae  ;  angular  cells  hyaline  or  reddish, 
rather  wider  than  the  rest  of  the  basal  cells,  forming  indistinct, 
hardly  inflated  auricles,  which,  however,  are  usually  conspicuous 
in  the  older  leaves  from  their  reddish  brown  colouration  ;  basal 
cells  small,  rectangular,  hyaline,  passing  obliquely  upwards  and 
outwards  in  a  triangular  marginal  band;  very  abruptly  passing 
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into  small,  obliquely  rhomboidal  chlorophyllose  cells,  almost 
uniform  throughout  the  rest  of  the  leaf.  Capsules  aggregated, 
hardly  furrowed,  rue^ulose  at  base.  Male  plant  simple,  slender, 
the  leaves  small  and  distant  below,  gradually  enlarging  to  a  coma 
at  apex. 

Hab.     Heaths  and  rocky  ground  ;  rare.     Fruit  only  known  in  Portugal. 

C.  introflexus  is  easily  known  from  all  the  other  species  except  C.  brevipilus  by 
the  characters  italicised  above  ;  indeed,  the  colour  and  the  hair-points  alone  serve  to 
distinguish  it  at  first  sight;  the  sudden  transition  from  the  hyaline  to  the  chloro- 
phyllose cells  in  an  obliquely  ascending  line  is  very  noticeable  ;  this  is,  however,  more 
•or  less  shared  by  the  next  species,  which  in  other  respects  also  is  somewhat  difficult  at 
first  to  separate.  The  hair-points  in  the  present  plant  are  usually  longer  and  more 
conspicuous, — in  the  dry  state  by  the  imbrication  of  the  leaves  they  are  collected  into 
a  very  distinct  penicillaie  tuft  at  the  top  of  the  stem, — the  margin  is  not  recurved  in 
the  upper  part,  the  cells  are  shorter  and  hardly  sinuose,  and  the  deeply  furrowed 
nerve  is  distinctive.  In  winter,  when  the  young  leaves  are  hardly  mature,  the  hair- 
points  are  sometimes  very  inconspicuous,  but  they  are  later  on  developed. 

The  leaves  are  broader,  shorter,  and  more  rigid  than  in  most  of  the  species,  and 
the  aspect  of  the  plant  when  dry,  and  especially  the  male  plant,  is  not  unlike  that  of 
Polylrichum  piliferum, 

C.  intra/Uxus  is  a  southern  species,  which  does  not  reach  much  further  north 
than  the  south-western  parts  of  England  and  Ireland.  It  has  been  found,  however, 
in  Wales. 

Another  southern  species,  (7.  adustus  De  Not.,  resembles  dwarf  plants  of 
<7.  airovirenSj  but  has  a  narrower  nerve,  y^  width  of  leaf-base,  and  shorter  cells. 
According  to  Limpricht,  however,  it  lacks  the  stereid  cells  in  the  nerve,  and  must  be 
placed  near  C.  suhuiaius.  Specimens  gathered  in  the  Channel  Isles  have  been  referred 
to  this  species,  but  they  are  by  Braithwaite  considered  to  be  a  form  of  G.  atrovirens. 

9.    Oampylopus  brevipilus  B.  &  S.  (Tab.  XVI.  I.). 

A  very  variable  plant  in  size  and  colour,  1-3  inches  high, 
usually  pale,  but  at  times  dark  green  above  and  black  below ; 
resembling  C.  flexuosus  var.  uliginosus,  but  with  less  flexuose 
leaves  when  dry;  stems  easily  separable,  slender,  leaves  usually 
rather  loosely  set,  sometimes  interruptedly  tufted.  Leaves  subu- 
late from  a  lanceolate  base,  rather  narrow,  margin  involute, 
towards  the  summit  very  narrowly  recurved,  faintly  denticulate 
above,  at  apex  with  a  toothed  point  which  is  usually  slightly 
elongate  and  hyaline ;  nerve  rather  narrow,  Yi  width  of  base  or 
less,  in  section  ot  3-5  rows  of  cells,  the  larger  thin-walled  series 
occupying  the  middle  of  the  nerve,  instead  of  the  anterior  part  as 
in  all  the  other  species  ;  not  grooved  at  back,  very  slightly 
denticulate  at  back  above.  Angular  cells  very  variable,  hardly 
distinct,  or  forming  distinct  auricles  ;  cells  pale,  the  basal 
rectangular,  in  older  leaves  sometimes  becoming  elliptical,  with 
the  walls  thickened  and  slightly  porose,  passing  into  the  chloro- 
phyllose as  in  the  last,  but  less  abruptly ;  upper  cells  longer  than 
in  that  species,  narrowly  linear -rhomboid  or  elliptical  with  a 


Digitized  by  VjOOQIC 


I06  DICRANACEiE. 

sigmoid  curve ;   the  marginal  very  narrow.     Perichaetial    bracti 
with  the  margin  recurved.     Seta  cygneous,  rather  short  and  thick 

Var.  p.  auriculatus  Ferg.    Auricles  enlarged,  very  distinct. 
Hab.     Moist  heaths  and  bogs.     Not  unfrequent.    The  var.  /S  less  commcMi. 

A  very  variable  species  in  size  and  habit,  and  also  in  the  development  of  the 
auricles  and  of  the  hair-point ;  the  latter  is  often  altogether  wanting,  and  every  foiiB 
of  transition  may  be  found  between  the  var.  auriculatus  and  the  forms  with  th< 
auricles  scarcely  traceable.  The  areolation  is,  however,  distinctive,  and,  taken  with 
tht  narrow  nerve  and  the  frequent  presence  of  the  short  hair  point,  will  afford  a 
pretty  certain  means  of  determining  the  plant ;  the  recurved  margin  in  the  upp»er  part 
IS  also  characteristic,  but  is  sometimes  very  slight  and  inconspicuous.  Occasionally,, 
in  drier  spots,  the  hair-points  become  elongated  and  the  plant  then  simulates  C 
introflexus. 

The  fruit  has  only  once  been  found,  in  1895,  W  Jorgensen,  in  West  Norway. 

C.  (  TrackypOf>on )  aurescens  Slirt.  appears  to  me,  from  authentic  specimens,  to  be 
a  robust,  golden  yellow  form  of  this  species,  with  the  lower  basal  cells  next  the  nerve 
frequently  inciassate  and  porose.  C  fulvo-viridis  of  the  same  author  is  also  in  vaj 
opinion  another  of  its  manifold  forms. 


25.    DIORANODONTIUM  B.  &  S. 

Stems  slender,  tomentose  ;  leaves  setaceous,  with  a  broad 
nerve.  Capsule  symmetrical,  on  a  fiexuose  curved  seta;  calyptra 
entire  at  base;  peristome  teeth  cleft  to  base  into  two  sub-equal, 
subulate  divisions,  remotely  articulate. 

Somewhat  intermediate  between  Campylopus  and  Dicranum^ 
with  the  habit  and  entire  calyptra  of  the  latter  genus,  but  with 
the  deciduous  leaves,  the  capsule  and  broad  nerve  of  the  former ; 
differing  from  both  in  the  peristome. 

DERIV.^-fiwc/xir'o-(dicrano)  two-pronged,  and  o8oi^-(odont) 
tooth.     Referring  to  the  forked  peristome  teeth. 

Dicranodontium   longirostre    B.  &  S.    fDidymodon   longi- 

rostrum  Starke;  Didymodon  denudatus  Lindb.,  Braithw.  Br.  M. 

Fl.)   (Tab.  XVII.  A.). 

In  soft,  silky  pale  green  tufts,  with  slender,  flexuose,  radi- 
culose  stems  ;  leaves  easily  deciduous,  flexuose-spreading  or 
falcatO'Secund,  from  a  semi-sheathing  convolute  base  gradually 
narrowed  to  a  flexuose,  very  hnely  setaceous  point,  tubular 
above;  margin  involute,  sub-entire  or  finely  denticulate  towards 
apex;  nerve  J-|  width  of  base,  excurrent  at  apex  in  a  rough 
point,  thick,  prominent  at  back,  in  section  of  several  rows  of 
minute  incrassate  cells  with   a   single  median   row  of  larger 
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hyaline  ones.  Auricles  large,  inflated,  distinctly  wider  than  the 
leaf  base,  hyaline  or  reddish  brown  ;  basal  cells  rectangular, 
upper  narrowly  elliptic,  or  rectangular  rhomboid.  Seta  cygneous^ 
capsule  small,  cylindric;  lid  straight,  subulate,  as  long  as  capsule. 
Peristome  pale  red.     Dioicous. 

Var.  ^.  alpinum  Milde  (Campylopus  alpinus  B.  &  S.). 
Taller,  more  robust ;  leaves  closer,  not  deciduous,  firmer,  usually 
more  erect. 

IIab.  Banks  and  rotten  wood  in  mountainous  districts ;  not  common.  The 
var.  iS  in  grassy  places  on  mountains,  rare.  Fruit  extremely  rare,  autumn  and 
winter. 

Somewhat  resembling  Dittichum  flexicaule^  but  with  more  divergent,  flexuose 
leaves,  which  differ  entirely  under  the  microscope  in  the  large  auricles  ;  the 
Ditrichum,  too,  is  almost  confined  to  calcareous  rocks  and  ground. 

Z>.  longirostre,  and  especially  its  var.  3,  resemble  certain  species  of  Dicranum  ; 
but  the  form  of  the  leaf-base  ^ith  wide  auricles  and  its  areolation  will  separate  it  with 
ease  from  most  of  ihem  ;  D.  cuperulum  also  has  a  rougher  subula  and  more  serrate 
leaves  and  D.  longifoliuin  has  a  vefy  different  nerve  section. 


26.    DIORANUM  Hedw. 

Plants  varying  in  size,  often  tall  and  robust ;  leaves  often 
falcato-secund,  smooth  or  papillose,  lanceolate  or  lanceolate- 
subulate,  elongated ;  nerve  usually  narrower,  sometimes  dilated  ;. 
areolation  rectangular  at  base,  with  distinct  angular  cells.  Seta 
erect,  very  rarely  curved ;  capsule  erect  or  inclined,  rarely 
strumose,  often  unequal,  curved  ;  lid  rostrate.  Calyptra  entire  at 
the  base  (very  rarely  slightly  fringed.)  Peristome  teeth  red, 
confluent  at  base,  broad,  cleft  about  half -way  into  2  or  3  unequal 
divisions,  minutely  vertically  striate  below,  transversely  barred 
within. 

After  a  little  practice  the  student  will  not  have  much  diffi- 
culty in  recognising  a  species  of  this  genus,  but  it  is  difficult  ta 
define  the  characters  which  give  it  its  distinctive  habit ;  the  leaves 
are  usually  falcato-secund  and  subulate,  and  the  capsule  has  an 
appearance  rather  distinctive ;  the  larger  species  could  hardly  be 
taken  for  anything  else  unless  for  a  Campylopus,  and  that  genus 
usually  has  the  leaves  more  erect  and  straight.  However,  there 
are  a  few  species  which  it  would  be  hard  to  distinguish  as 
belonging  to  this  genus  upon  first  acquaintance,  without  micros- 
copical examination. 

Deriv.— SiK/xivov  (dicrfinon)  a  two-pronged  fork,  from  the 
form  of  the  peristome  teeth.     Some  of  the  earlier  bryologists 
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"(followed  in  the  first  edition  of  this  work)  accent  the  first  syllable, 
but  the  a  is  long  in  the  Greek  compound,  and  there  is,  therefore, 
no  reason  why  the  more  usual  and  more  natural  pronunciation 
should  not  be  given. 

The  species  fall  somewhat  naturally  into  the  following 
Sections  : — 

A.  ARCTOA.  Plants  autoicous,  stems  hardly  radiculose ; 
leaves  lanceolate-subulate,  mostly  entire  or  nearly  so.  Capsule 
very  small  and  very  little  exserted,  or  distinctly  strumose  when 
•dry  on  a  longer  seta.     Plants  usually  small. 

B.  EU-DICRANUM.  Plants  robust,  the  leaves  usually 
"broad,  mostly  serrate  ;  lower  cell-walls,  and  often  the  upper, 
interrupted  by  pores.  Capsule  on  a  long  seta,  cernuous,  more  or 
less  curved,  rather  large. 

C.  APORODICTYON.  Plants  dioicous  ;  stems  radiculose  ; 
leaves  subulate,  entire  or  serrate,  lower  cell-walls  (alone)  rarely 
porose.  Capsule  rather  small,  usually  erect  and  symmetric, 
Jongly  exserted. 

/  Leaves  transversely  undulate  2 

\  Leaves  not  transversely  undulate    5 


2/ Upper  cells  long  and  narrow,  communicating  by  pores  3 

\Upper  cells  short,  quadrate  or  irregular,  not  porose    4 

{Plant  firm  ;  Is.  recurved,  with  long  spinulose  teeth  at  margin  and  back  of  nerve 
above    6.  undufatum 
Plant  weak  ;  Is.  with  saw-like  teeth,  nerve  almost  smooth  at  back    ...g.  Bonjeani 

(Leaves  tapering,  not  papillose    8.  Ber^eri 

^\ Leaves  more  suddenly  acuminate,  papillose  above 7.  spurium 

^/Upper  cells  long  and  narrow,  porose  ;  plant  robust    6 

^\Upper  cells  without  pores    7 

^/ Seta  solitary  ;  leaves  spreading  or  secund  io.  icoparium 

\Selae  aggregate  ;  Is.  more  uniformly  falcato-secund //.  majus 

/Nerve  ^  or  more  of  base,  forming  a  long,  fine  subula  20,  loitf^folium 

^\Nerve  not  Y^  of  base    8 

g /Ls.  suddenly  narrowed  above  the  wide  base  to  long,  fine,  toothed  points   9 

\Ls.  gradually  tapering    lO 

/Leaves  with  basal  wing  serrulate ig.  asperulum 

^\Basal  wing  entire,  leaves  falcato-secund ...18.  uncincUum 


TLs.  distinctly  serrulate  above,  papillose  at  back  of  apex  ..  ii 

/Plant  small,  Is.  strongly  curled  when  dry  ;  capsule  erect     ry.  tnontanum 

ii^p.        ..... 


entire,  or  serrulate  at  apex  only,  smooth  or  nearly  so    12 


Plant  larger  ;  Is.  scarcely  curled  ;  capsule  cernuous    12.  fnscescens 

i  Plant  slender,  densely  matted  with  tomentum  ;  lower  cells  of  leaves  poi  ose 

14.  eiongaium 

Plant  less  compact ;  basal  cells  not  porose  (except  molie  2ind  fuscescens)    13 

lant  small  ;  leaves  nearly  all  broken  across fj.  strutum 

Leaves  not  fragile   14 

strongly  curled  when  dry,  with  distinct  teeth  at  apex  16.  flagellar e 

not  or  slightly  curled,  entire  or  finely  serrulate   15 
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J  Upper  cells  of  Is.  all  quadrate  ;  stem  radiculose    16 

5 \  Upper  cells  (or  some  of  them)  elongate  ;  stem  rooting  at  base  only   17 

Basal  cells  rather  short,  not  porose     13.  Scottianum 

Basal  cells  longer,  porose    12.  fuscescens 

Capsule  suberect,  furrowed,  neck  tapering  ;  seta  short /.  julvellum 

Capsule  cernuous,  neck  strumulose  when  ripe  ;  seta  longer 18 

Tall  ;  Is.  silky,  basal  cells  porose;  capsule  oblong .5.  molU 

"  lant  i-2  inches  high  ;  basal  cells  not  porose 19 

flexuose-jMilent ;  male  flower  far  l)elow  perichsetium   j.  schisti 

faicato-secund  ;  male  flower  close  below  perichaetium    20 

fl^.  with  few  angular  cells  ;  capsule  short,  obovate  2,  fakatum 

\  Angular  cells  distinct,  coloured;  capsule  oblong-cylindric 4.,  Starkei 


A.  ARCTOA. 

1.     Dicranum   fulvellum    Smith    (Bryum  fulvellum    Dicks.) 

(Tab.  XVII.  B.). 

Very  densely  tufted,  dark  or  yellowish  green,  brown  or 
blackish  below;  1-2  inches  high.  Leaves  secund,  falcate  above,. 
flexuose  when  dry  ;  from  an  oval  base  quickly  narrowed  to  a 
subulate  limb,  very  narrow  at  apex  and  entire  or  minutely 
denticulate  ;  angular  cells  large,  few,  brownish,  not  inflated ;  the 
basal  narrow,  linear,  upper  also  linear  but  shorter,  the  marginal 
row  often  of  almost  quadrate  cells ;  nerve  very  narrow  at  base, 
forming  the  greater  part  of  the  subula.  Capsule  slightly  exserted 
on  a  short  seta,  reddish  brown,  oval^  with  an  equal  neck,  or  very 
slightly  asymmetric,  wide-mouthed  and  almost  turbinate  after 
the  fall  of  the  lid,  sulcate ;  lid  obliquely  rostellate ;  peristome 
teeth  large,  wide-spreading  when  dry.  Male  flower  just  below 
the  perichaetium,  gemmiform. 

Hab.     Clefts  of  rocks  on  high  mountains.     Not  common.     Fr.  summer. 

Somewhat  resembling  Blindia  acuta^  but  with  less  rigid,  secund  leaves,  and  less 
distinct,  not  enlarged  nor  orange  auricles.  The  capules  are  usually  present  in  great 
numbers,  and  readily  distinguish  it  from  others  of  the  genus  by  their  small  size,  their 
form,  erect  and  equal,  and  their  striation  and  wide-spreading  peristome.  There  is 
some  variation  in  the  form  of  the  ripe  and  empty  capsule,  which  may  be  found  in  the 
same  tuft  rounded-oval  with  an  abrupt  neck  and  only  slightly  striate,  or  narrower, 
turbinate  with  a  tapering  neck,  wide-mouthed,  and  more  deeply  sulcate.  Owing  to 
erroneous  descriptions  of  the  capsule  in  D.  fulvellum  as  smooth,  our  plants  have  not 
unfrequently  been  supposed  to  belong  to  D.  hyperboreum  CM.,  which  has  a  deeply 
furrowed  capsule.  This  latter  species  is,  however,  a  distinctly  stouter  plant,  larger  in 
all  its  parts,  and  when  once  known  scarcely  to  be  confused  with  D,  fulvellum.  It 
appears  to  be  a  rare  species,  confined  to  quite  high  latitudes.  D.  Attder ssoni  Sch^,^ 
a  closely  allied  species  markedly  diflfering  in  its  immersed  capsules,  has  been  found  in 
the  Faeroes,  and  should  be  looked  for  on  the  northern  coasts  and  islands  of  Scotland. 

This  and  the  two  following  species  are  among  the  smallest  of  the  genus ;  the 
latter  differ  not  only  in  the  fruit,  but  in  having  longer,  more  gradually  narrowed  leaf- 
bases.  The  marginal  cells  of  the  base  in  all  this  group  above  the  coloured  angular 
cells  are  wider  than  the  median. 
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2.  Dicranum  falcatum  Hedw.  (Tab.  XVII.  C). 

In  wider,  often  taller  patches  than  the  last,  which  it  resembles 
in  size  and  colour.  Leaves  regularly  falcato-secund,  especially 
at  the  summit  of  the  stem,  glossy^,  hardly  altered  when  dry,  from  a 
lanceolate  base  gradually  subulate,  concave,  margin  entire  or 
slightly  denticulate  at  apex  ;  angular  cells  few,  brownish,  not 
very  distinct,  the  other  basal  cells  linear,  the  upper  shortly 
rectangular,  small,  smooth.  Capsule  on  a  longer  seta,  small,  sub- 
gibbous,  oval,  dark  brown  or  reddish,  smooth,  when  dry  and  empty 
contracted  below  the  wide  mouth,  and  sometimes  irregularly 
furrowed  or  wrinkled,  with  a  more  or  less  evident  struma.  Cells 
of  exothecium  small,  short,  with  rather  thick,  dark  walls. 
Annulus  persistent.  Peristome  bright  red.  Male  flower  close 
below  the  peric  hast  turn, 

Hab.  Rocks  and  stony  ground  on  the  higher  mountains ;  not  common.  Fr. 
summer. 

Readily  known  by  its  beautifully  and  regularly  falcate  or  circinate  leaves ;  the 
oblique  and  unequal,  smooth,  strumose  capsule  separates  it  from  the  last ;  the  shorter 
capsule,  the  closer,  firmer,  falcate  leaves,  and  the  indistinct  angular  cells  from  the  next 
two  species,  than  which  it  has  a  much  neater,  more  compact  habit. 

3.  Dicranum      schisti      Lindb.      (Bryum     schisti     Gunn.  ; 

Dicranum  Blyttii  B.  &  S.,  Schp.  Syn.,  et  plur.  auct.) 
(Tab.  XVII.  E.). 

Near  D.  Starkei  but  differing  in  its  darker,  lurid  colour,  stems 
more  slender,  branched,  fragile  ;  the  X^^s^sflexuose-patent,  hardly 
secund,  less  rigid,  somewhat  crisped  when  dry,  entire  or  almost 
so,  smaller  ;  upper  cells  slightly  protuberant  so  that  the  subula  is 
more  or  less  papillose  ;  capsule  shorter,  with  a  tapering  neck,  only 
indistinctly  strumose,  smooth  or  faintly  and  irregularly  furrowed 
when  dry  and  empty,  pale  brown  with  a  red  mouth.  Cells  of 
exothecium  with  thin,  pale  walls.  Male  flower  far  below  the 
perichaetium,  usually  near  the  base  of  the  branch,  axillary  or 
occasionally  terminal  on  a  short  branchlet. 

Hab.     Clefts  of  mountain  rocks,  rare.     Fr.  summer. 

Very  near  D.  Starkei^  but  differing  in  habit,  colour,  direction  of  leaves,  which  are 
papillose  above,  in  the  smooth  capsule,  and  es|)ecially  in  the  position  of  the  male 
flower.  I  have  not  unfrequenily  found  the  male  flower  terminal  on  a  short  branchlet, 
which  afterwards  innovates  below  the  flower,  so  that  the  latter  ultimately  appears  to 
be  axillary  though  not  strictly  so. 
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4     Dicranum  Starkei  W.  &  M.  (Tab.  XVII.  D.). 

Resembling  Z>.  falcntum,  but  taller,  1-3I  inches  high,  with 
looser  stems  and  more  distant  less  firm  and  less  strongly  and 
regularly  falcate  leaves,  slightly  flexuose  when  dry  ;  of  a  brighter, 
not  brownish  green.  Leaves  longer,  from  a  broader  lanceolate 
base  ;  entire  or  frequently  denticulate  for  some  distance  below  the 
apex ;  areolation  rather  wider  and  larger,  angular  cells  distinct, 
brown,  forming  clearly^marked  auricles  ;  nerve  very  narrow, 
excurrent.  Seta  considerably  longer ;  capsule  of  a  duller  and 
paler  brown,  long,  cylindric,  inclined,  curved,  striate  when  dry, 
strumose ;  lid  longly  subulate,  oblique,  peristome  paler.  Cells  of 
•exothecium  thin-walled,  long  and  narrow.  Annulus  broad, 
separating.     Male  flower  close  below  the  perichsstium. 

Hab.     On  mountains,  in  similar  localities  to  D,  falccUum.     Fr.  summer. 

Distinguished  from  D.  falcatum  by  the  distinct  auricles,  and  longer,  paler,  striate 
•capsules  ;  from  D,  scht'siihy  the  characters  detailed  under  that  plant.  It  is  usually  a 
larger  plant  than  either,  with  looser,  longer  leaves,  secund  but  not  ;>o  regularly  falcate 
as  in  the  former,  more  so  and  less  crisped  when  dry  than  in  the  latier.  It  varies, 
however,  considerably,  giving  rise  to  some  troublesome  forms.  On  the  one  hand  in 
its  smaller  and  less  developed  states  it  I)ears  great  resemblance  to  D.  schisiiy  especially 
in  the  capsule,  and  I  have  seen  plants  that  could  scarcely  be  determined  except  by  the 
position  of  the  male  flower.  Even  in  otherwise  well  developed  plants  the  capsule  is 
sometimes  small,  scarcely  strumose,  and  smooth  or  very  indistinctly  and  irregularly 
furrowed.  The  angular  cells  also,  though  as  a  rule  affording  a  good  character  of 
distinction  between  this  and  D.  falcatum^  are  occasionally  poorly  marked.  On  the 
■other  hand  D.  Starkei  in  its  taller  and  more  robust  forms  c«)n»es  very  near  to  />.  molle^ 
and  is  occasionally  very  hard  to  separate  from  it ;  the  lower  cells  next  the  nerve  have 
the  walls  at  limes  slightly  porose,  while  the  excurrent  nerve  cannot  lie  looked  upon  as 
a  distinctive  character,  since  it  is  sometimes  equally  excurient  in  undoulUed  />.  molle. 
As  a  rule,  however,  the  habit  is  more  slender,  the  leaves  more  distant  and  the  leaf- 
base  narrower,  and  the  cell-walls  if  porose  much  less  conspicuously  so. 

5.     Dicranum    molle    Wils.      (D.     arcticum     Schp.,    Syn.) 

(Tab.  XVII.  F.) 

Taller  than  D,  Starkei,  with  which  it  has  considerable  affinity  ; 
2-5  inches  high,  yellowish  or  olive  green  above,  dark  brown  or 
rarely  whitish  below,  in  lar^e,  soft  tufts ;  leaves  long,  straight 
and  erecto-patent,  or  slightly  secund,  rarely  falcate ;  from  a 
broadly  lanceolate  base  longly  subulate  with  the  margins  incurved, 
entire,  acute  at  apex  ;  nerve  very  narrow,  usually  hardly 
excurrent  ;  angular  cells  distinct,  large,  orange  brown,  forming 
distinct  auricles ;  the  other  basal  cells  long,  narrow-linear,  with  the 
cell-walls  interrupted  by  pores,  upf)er  cells  linear  or  narrowly  and 
sinuosely  elliptical.  Capsule  oblong-cylindric,  incurved,  cernuous, 
slightly  strumose,  smooth  or  faintly  striate ;  peristome  dark  red. 
Male  flower  close  to  the  pertchaetium. 
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Hab.     On  the  highest  Scotch  mountains ;  very  rare.     Fr.  summer. 

D.  molle  seems  best  placed  in  this  Section,  to  which  it  belongs  by  the  form  or 
leaf,  the  sub-strumose  capsule,  the  autoicous  inflorescence,  and  the  non-radiculose 
stems,  and  indeed  by  its  general  nearness  to  1).  Starkei ;  but  its  robust  hal>it  is 
almost  that  of  I),  fuscescens  or  small  forms  of  D.  Bonjecuii^  and  in  the  porose  cell- 
walls  also  it  comes  close  to  Eu-dicranum.  Wilson  ( Bry,  Brit.)  treats  it  as  a  variety 
of  li.  Starkei^  to  which  it  benrs  much  resemblance  in  its  smaller  forms  with  secund 
leaves  ;  but  the  leaves  are  distinctly  larger,  broader  as  well  as  longer,  the  areolation 
is  different,  and  the  lamina  of  the  subula  is  continuous  to  the  apex  and  broader.  The 
fruiting  characters  are  almost  exactly  the  same,  except  that  the  capsule  is  slightly 
larger.  The  stems  arc  soft  and  flexible,  whence  the  name  given  to  it  by  Wilson. 
The  leaves  are  hardly  twisted  or  altered  when  drying,  by  which  it  may  usually  be 
distinguished  in  the  field  from  Z>.  fuscescens,  but  some  forms  of  that  species,  especially 
the  var.  con^iestum^  are  hardly  separable  from  it  without  the  microscope,  though 
perfectly  distinct  when  so  viewed  ;  and  the  same  may  be  said  of  I),  scoparium  var. 
spadiceum. 

B.  EU-DICRANUM. 


6.    Dicranum  undulatum  Ehrh.  (Tab.  XVII.  H.). 

Stems  robust,  tall,  3-10  in.  hifjh,  decumbent  at  base,  in  loose, 
wide  tufts,  densely  coated  with  tomentum,  bright  shining  yellowish 
green.  Leaves  very  long,  spreading  or  squarrose,  slightly  turned 
to  one  side  at  times,  the  upper  erect  or  faintly  secund,  forming  a 
cuspidate  tuft,  not  much  altered  when  dry,  from  a  long  broadly 
lanceolate  base  gradually  narrowed  to  an  elongate,  flexuose,  but 
not  very  narrow,  sharp  acumen,  margin  recurved  below  for  about 
\'\  the  length  of  the  leaf,  thence  upward  strongly  spinosely 
serrate  to  apex ;  nerve  narrow,  vanishing  in  the  apex,  with  two 
serrated  ridges  at  back  above  ;  cells  at  angles  wide,  orange  brown, 
a  patch  of  interior  ones  often  hyaline,  forming  auricles  which 
together  cover  about  half  the  width  of  the  leaf,  the  median  cells 
between  these  and  the  nerve  very  narrow ;  all  the  rest  of  the  cells 
almost  uniform  throughout  the  leaf,  linear-fusiform  or  narrowly 
and  longly  elliptical,  the  walls  incrassate  with  rather  few  but  very 
distinct  pores,  the  marginal  cells  somewhat  shorter.  Perichaetial 
bracts  long,  broad,  convolute,  forming  a  cylindrical  sheath ;  setae 
aggregated,  2-5,  rarely  single,  pale  red,  long  ;  capsule  rather 
small  and  short,  gibbous,  curved,  striate  and  pale  brown  when 
ripe  and  empty. 

Hab.  Woods  and  heaths.  Very  rare.  Warwickshire  (Bajsytall^  1S87); 
Perthshire  (Meldrum);  Forfarshire  (Miss  C.  Lyell) ;  Surrey  ( E,  F,  Shepherd, 
H,  W.  Monington)  ;  Gloucestershire  (H.  P,  Reader),     Fr.  late  summer. 

2>.  undulatum  is  one  of  the  finest  of  our  species,  and  it  is  remarkable  that  its 
presence  should  have  been  so  long  undetected  in  this  country,  being  as  it  is  a  widely- 
distributed  plant  on  the  Continent  and  in  N.  America.     It  recalls  the  most  robust 
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Corms  of  2>.  scoparium,  but  its  leaves  are  as  long  as  or  longer  than  those  of  D,  niajus, 
though  straighter,  and  so  strongly  undulated  and  rugose  as  to  give  the  dry  plant  a 
dbtinct  silky  sheen.  The  recurved  margin  at  base  and  the  very  coarse  serratures 
above  are  quite  enough,  by  themselves,  to  separate  the  plant  from  all  forms  of  D. 
Bonjeani,  while  the  undulated  leaves  mark  it  off  at  once  as  distinct  from  D.  scoparium 
and  D.  majus.     The  fruit  has  not  been  found  in  this  country. 

7.    Dicranum  spurium  Hedw.    (Tab.  XVII.  G.). 

Green  or  yellowish  green,  robust,  2-3  inches  high,  less  densely- 
tufted  than  the  next  species,  less  tomentose.  Leaves  somewhat 
enlarged  and  tufted  at  the  suAimit  of  the  stem,  when  dry  incurved 
and  cirrate-crisped  in  the  upper  half,  strongly  rugose,  broadly 
oval,  wider  above  than  at  the  line  of  insertion,  quickly  contracted 
to  a  more  acute  acumen,  which  is  usually  twisted ;  margin  more 
or  less  serrate  above  ;  cells  at  base  as  in  D,  Bergeri,  above  also 
similar,  but  rather  smaller,  more  crowded  and  more  irregular, 
with  somewhat  sinuose  walls,  at  back  scabrous  with  strong, 
rather  distant,  conical  papillae  ;  rough  also  at  back  of  nerve. 
Seta  pale,  rather  short ;  capsule  rather  broader  than  in  D,  Bergeri, 
curved,  irregularly  sulcate  when  dry,  with  a  short  often  strumulose 
neck. 

Hab.     Bogs  and  sandy  heaths  in  woods,  etc. ;  rare.     Fr.  late  summer. 

Easily  known  from  the  next  species  by  its  leaves  broader  at  the  base  and  more 
quickly  acuminated,  twisted  when  dry,  papillose  at  back ;  from  all  the  other  species 
with  undulate  leaves  by  the  small,  irregular,  papillose  upper  cells.  It  is  a  less 
distinct  plant  in  its  habit  than  JJ.  Bergeri  owing  to  the  more  convolute  leaves  with 
narrower  points,  which  bring  it  nearer  to  D.  Bonjeani^  but  it  is  sufficiently  marked  to 
be  quite  recognisable  in  the  6eld  by  its  much  broader,  more  flaccid,  and  more  rugose 
leaves  than  the  ordinary  forms  of  that  or  any  other  species  ;  certain  states  of  L, 
Bottjeani,  however,  can  hardly  be  separated  except  with  the  aid  of  the  microscope. 
The  nerve,  on  the  other  hand,  in  the  present  plant  is  more  yellow  and  conspicuous  at 
the  back  of  the  leaves  than  I  have  ever  seen  it  in  i>.  BonjeanL  The  papillae  vary 
somewhat  in  distinctness  on  different  leaves. 

a    Dicranum  Bergeri  Bland.     (D.  Schraderi  W.  &  M.,  Schp. 
Syn.)     (Tab.  XVIII.  A.). 

In  large  dense  tufts,  2-6  inches  high  or  jnore,  dull  green  or 
more  usually  bright  yellowish  green,  robust,  tomentose  with  brown 
radiples.  Leaves  crowded,  erect,  and  slightly  spreading,  hardly 
secund,  when  dry  little  changed,  only  very  slightly  flexuose, 
strongly  undulated  and  rugose,  especially  when  dry  ;  slightly 
widening  upwards  from  the  insertion  as  in  the  last  species  and 
broadly  ovate,  rather  quickly  narrowing  to  an  oblong  or  broadly 
linear  limb,  somewhat  obtuse  at  apex  or  obtusely  pointed  ;  margin 
slightly  denticulate  towards  apex,  but  variable,  sometimes  almost 
entire ;  nerve  narrow,  vanishing  below  the  point,  faintly 
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denticulate  or  almost  smooth  at  back,  when  dry  conspicuous  a 
shining;  cells  at  angles  orange-brown,  quadrate,  forini 
conspicuous  auricles,  narrow  on  each  side  of  the  nerve  ;  abo 
these  a  few  cells  are  rectangular,  the  rest  all  narrow-linear,  sinuc 
with  the  pores  of  the  cell  walls,  incrassate,  gradually  short 
upwards,  in  upper  part  of  leaf  small,  short,  with  incrassate  i^al 
irregular  (rounded,  quadrate,  triangular,  etc.),  smooth  at  hai 
Seta  pale ;  capsule  rather  small,  subcylindrical,  curved,  stria 
when  dry.    Autoicous. 

Hab.     Bogs  on  heaths.     Very  rare.     Fr.  autumn. 

Very  distinct  in  its  broad,  rather  obtuse,  strongly  undulated  leaves,  with  sho 
irregular  areolation.  From  the  last  species  it  differs  in  its  leaves  less  flexuose  wh 
dry,  less  convolute  above,  and  smooth  at  the  back.  The  seta  is  rather  longer  and  tl 
capsule  a  little  narrower.  It  resembles  in  habit  Aulacomnium  palustre  more  clos< 
than  any  species  of  its  own  genus,  but  the  strongly  undulate  leaves  will  distinguish 
in  the  field,  and  under  the  microscope  the  auricles,  the  elongated  basal  cells,  and  il 
non-papillose  upper  ones  will  readily  determine  it. 

Not  only  are  the  leaves  of  D.  Bergeri  actually  broader  at  the  points  than  in  tl 
allied  species,  but  this  feature  is  the  more  conspicuous  from  the  fact  that  they  are  Ic 
convolute  or  tubular,  both  when  moist  and  in  the  dry  state. 

Both  this  and  the  last  species  have  the  nerve  at  back  markedly  yellow  an 
shining  in  the  upper  leaves  when  dry. 

2).  Bergeri  is  sometimes  found  with  short,  dwarf,  compact  stems  (var.  compiuim 
Ren.  &  Card.) ;  and  there  is  also,  as  in  the  last,  some  variation  in  the  amount  < 
denticulation  of  the  leaf-marjjin.  I  have  received  forms  from  North  America  wiri 
short  narrow  leaves,  and  with  the  cells  more  or  less  elongated  and  large  -even  to  \h 
apex  ;  it  can  then  scarcely  be  separated  from  D,  Bonjeani  but  by  the  non-porosi 
upper  cells,  which  are  shorter  than  in  that  plant. 

9.    Dicranum  Bonjeani  De  Not.  (D.  palustre  B.  &  S.,  Schp 
Syn.)  (Tab.  XVIII.  B.). 

In  its  typical  form  the  species  grows  in  close  tufts  of  a  pah 
fawn  or  light  green  colour,  more  slender  than  D.  scoparium,  witli 
the  leaves  erecto-patent  or  only  very  slightly  secund,  straight  and 
appressed  when  dry,  often  in  interrupted  tufts,  shorter  (2-3  lines), 
and  less  narrowly  acuminate  above,  with  a  broad  point,  trans- 
versely undulate  when  moist,  more  or  less  distinctly  serrate  on 
the  borders,  less  concave,  the  nerve  smooth  or  faintly  serrate  al 
the  back,  very  narrow  at  base,  the  upper  areolation  irregularly 
hexagonal-elliptic.  Seta  solitary  or  sometimes  in  pairs,  paler, 
rather  more  slender  ;  capsule  very  similar,  but  shorter  and 
usually  lightly  striate,  rather  paler.  Male  flower  usually  on  a 
separate  plant. 

Var.  ^.  juniper  I  folium  Braithw.  Leaves  broader,  rigid, 
erect,  straight,  brownish. 
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Var.  y.  calcareum  Braithw.  Shorter,  more  rigid  ;  leaves 
secund,  sub-falcate,  concave,  and  sub-tubular  above,  undulate 
only  at  aj)ex,  and  slightly  serrate  only  towards  point. 

Var.  3.  rugifolium  Bosw.  Leaves  spreading,  strongly  rugose 
above  and  undulate  throughout  the  greater  part  of  their  length, 
sometimes  contorted  and  twisted. 

IIab.  In  marshes  and  on  heaths  in  shady  places.  Common.  Var.  fi  less 
common  ;  var.  y  on  chalk  hills,  rare  ;  var.  Z  in  bogs,  rare.     Fruit  rare,  late  summer. 

Besides  the  above  varieties,  D.  Bonjeani  presents  many  other  less  distinct  or  less 
widely  spread  and  hence  unnamed  forms ;  it  occurs  with  lon^,  flexuose  stems  and 
distant,  bright  green,  strongly  falcate  leaves,  resembling  slender  states  of  the  next 
species ;  sometimes  it  is  very  tall  and  robust,  4-6  inches  high,  with  densely  packed 
leaves  ;  the  latter  vary  greatly  in  length,  form,  and  amount  of  serrature  and  unduU- 
tion  ;  a  form  occurs  in  bogs  with  long  narrow  strongly  serrate  leaves,  the  whole  of  the 
blade  strongly  undulat^,  remaining  rugose  when  dry,  and  reminding  us  of 
D,  undukUum, 

In  its  ordinary  forms  it  is  not  a  difficult  plant  to  distinguish.  The  short  leaves 
with  broad  points,  less  serrate  at  back,  the  rather  wider  and  more  pellucid  areolation, 
and  the  more  or  less  strongly  undulated  leaves  are  characters  one  or  more  of  which 
Mrill  always  be  found,  and  in  practice  the  only  plants  with  which  there  is  likely  to  be 
any  confusion  are  certain  forms  of  the  next  species,  which  may  be  very  difficult,  if 
indeed  possible,  to  separate  with  certainty.  The  ordinary  forms  of  that  species  are 
known  by  the  leaves  with  longer,  narrower,  linear-subulate  points  and  nerve  4-winged 
and  serrated  at  back.  The  habit  and  the  upper  areolation  separate  the  pre5:ent  species 
easily  from  />.  Bergtri.  It  varies  much  in  colour,  being  sometimes  almost  black,  at 
other  times  of  a  beautiful  glossy  golden  green. 

The  fruit  is  much  more  rare  than  that  of  D,  scoparium  with  us,  but  in  North 
America  would  appear  to  be  not  at  all  uncommon.  The  name  palmtre  by  which  it  is 
often  known,  but  which  should  give  place  to  the  earlier  name,  is  fairly  appropriate, 
but  the  plant  is  by  no  means  confined  to  marshy  ground.  I  have  found  it  growing 
abundantly  on  the  thatched  roof  of  a  church  in  Suffolk  ! 

I  am  doubtful  whether  the  var.  calcareum  is  more  than  a  somewhat  starved  form, 
owing  its  characters  to  the  dryness  of  its  station.  The  var.  ru^folium  has  been 
gathered  in  numerous  localities  and  certainly  is  striking  enough  to  deserve  rank, 
although,  as  with  the  last  named,  its  permanency  as  a  variety  may  be  open  to 
•question. 

10.     Dicranum    scoparium    Hedw.    (Bryum    scoparium    L.) 
(Tab.  XVIII.  C). 

A  very  variable  species,  in  its  typical  form  somewhat 
resembling  Z>.  majus,  but  smaller,  more  densely  tufted,  the 
leaves  shorter  (2^-4  lines),  more  crowded,  often  in  interrupted 
tufts,  less  regularly  falcate,  sometimes  e recto-patent,  but  almost 
always  more  or  less  turned  to  one  side,  glossy  yellowish  green, 
narrower  at  base,  less  concave,  not,  or  very  rarely,  undulate, 
slightly  flexuose  at  the  point  when  dry,  the  subula  broader  and 
shorter  (but  longer  and  finer  than  in  D.  Bonjeani)^  the  nerve 
slightly  narrower  at  base,  with  three  or  four  ridges  at  back 
above,  which,  with  the  margins,  are  usually  serrate  ;  lowest 
basal    cells    rather  laxer,   rectangular,  with   thinner  walls,   the 
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upper  rather  wider,  the  marginal  cells  in  the  upper  part  usually 
pellucid,  forming  close  but  less  acute  serratures ;  cell-walls  all 
porose,  the  contents  more  distinctly  chlorophyllose,  often,  in  the 
younger,  active  leaves,  mixed  with  oil  globules.  Seta  solitary, 
reddish,  rather  stouter  ;  capsule  cernuous,  arcuate-cylindric, 
rufescent,  not  striate,  with  a  distinct  but  not  strumose  neck  ;  lid 
with  a  stouter  beak. 

Var.  p,  paludosum  Schp.  Tall,  bright  green,  usually  very 
white  with  tomentum  ;  leaves  secund,  hardly  falcate,  sharply 
toothed,  transversely  undulate  near  apex.     In  boggy  places. 

Var.  y.  orthophyllum  Brid.  In  dense  tufts  ;  leaves  erect, 
spreading  equally  or  slightly  secund,  subula  narrow,  distinctly 
toothed. 

Var.  -5.  spadiceum  Boul.  (vars.  alpestre  and  turfosum, 
Braithw.  Br.  M.  Fl.).  In  dense  tufts;  leaves  erecto-patent ,  more 
or  less  appressed  and  rigid  when  dry  ;  varying  in  length  and 
acumination.  entire  and  smooth  at  back  above,  or  faintly  denticu- 
late, channelled  or  tubular  in  the  upper  part. 

Hab.  Woods,  heaths,  etc  Common.  The  var.  3  in  bogs,  not  common.  Var. 
7  on  heaths,  frequent.  Var.  8  on  moorland  heaths  and  rocks  and  in  mountain 
woods,  not  common.     Fr.  late  summer. 

The  various  forms  of  this  common  species  defy  description,  and  I  have  selected 
those  alone  which  have  the  most  salient  points  ;  but  the  student  will  find  many 
intermediate  forms,  the  naming  of  which  would  be  found  difficult,  and  will  probably 
be  far  better  not  attempted. 

Under  the  head  of  var.  spadiceum  Boulay  has  united  the  various  forms  with 
erect,  almost  or  quite  entire  leaves,  the  most  distinct  of  which  are  described  by  Braith- 
waite  under  the  heads  of  var.  alpestre  Hiibn.  and  var.  turfosum  Milde ;  these 
although  differing  in  habit  are  much  alike  in  furm  and  structure  of  leaf,  and  together 
constitute  a  well-marked  variety,  which  has  been  by  many  authors  ranked  as  a 
separate  species  (D,  spadiceum  ZetL).  It  connects  the  present  si>ecies  with  Z>. 
fuscescens  through  the  smooth-leaved  vars.  of  that  plant ;  I  have  indeed  seen  specimens 
which  it  is  very  hard  to  separate  from  forms  of  B.  fuscescens  var.  congestum  except  by 
the  rather  more  elongated  cells  with  the  upper  cell-walls  somewhat  porose.  It  comes 
also  extremely  near  Z>.  molUy  and  some  forms  can  hardly  be  distinguished  firom  that 
plant  except  by  the  porose  upper  cell-walb  and  rather  wider  upper  areolation. 

On  the  other  hand,  through  the  var.  paludosum  and  other  forms,  D,  scoparium  is 
closely  linked  with  Z>.  Bonjeani ;  indeed  Roll,  in  an  interesting  discussion  on  the 
forms  of  these  two  species  (Hedwigiay  1893,  pp.  198,  sqq.)  states  that  in  N.  America 
so  many  intermediate  forms  are  found  that  it  is  quite  impossible  to  refer  certain  barren 
plants  without  doubt  to  either  species,  and  all  that  can  be  done  is  to  refer  the  forms 
with  more  narrowly  acuminate,  often  falcate  leaves  and  rather  longer  upper  areolation, 
to  D.  scoparium  and  those  with  the  contrary  characters  to  D.  Bonjeani,  The  forms  of 
D,  scoparium  with  undulated  leaves  are  rare,  and  may  usually  be  recognised  by  their 
longer,  finer,  more  channelled  points  more  strongly  toothed  at  the  back.  When  in  fruit 
it  may  be  recognised  by  its  firmer,  red  seta,  and  reddish  brown  capsules,  but  even  these 
characters  are  occasionally  found  in  D.  Bonjeani,  On  the  whole  I  think  the  student 
must  be  prepared  to  find  that  some  forms  cannot  be  labelled  with  a  great  degree  of 
certainty. 
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11.   Dicranum  majus  Turn.  (Tab.  XVIII.  D.). 

Very  tall  and  robust,  2-5  inches  high,  the  stems  tomentose, 
boIt  loosely  coherent  above,  glossy  yellowish  or  deep  green, 
slender,  prostrate  below  and  ascending.  Leaves  very  long  (3-5 
ines),  not  crowded,  always  regularly  falcato-secund,  hardly 
tftered  when  dry,  from  a  broad  half-amplexicaul  concave  base 
gradually  narrowed  to  a  long  channelled  subula,  not  trans- 
ursely  undulate,  the  lamina  distinct  to  the  apex  ;  nerve  narrow, 
ranishing  in  the  point,  with  several  rows  of  teeth  in  the  upper 
fart  at  back ;  margin  strongly  toothed  above;  angular  cells  lax, 
quadrate,  brown,  next  the  nerve  thinner  and  paler ;  above  linear- 
rectangular.  5-8  times  as  long  as  broad,  very  similar  to  apex,  but 
ikorier  and  smaller  in  the  upper  part ;  all  with  the  walls  very 
porose,  giving  a  sinuose  outline  to  the  cell  ;  rather  obscure, 
smooth  at  back.  Setae  2  or  more,  sometimes  as  many  as  5,  from 
the  same  perichaetium ,  rarely  single,  slender,  flexuose,  pale 
fellow  ;  capsule  rather  small,  arcuate,  oblong,  greenish  brown, 
faintly  striate,  finally  blackish  ;  lid  with  a  very  long  and  slender 
beak-  Male  flower  gemmiform,  among  the  tomentum  of  the 
stem. 

Hab.    Woods  in  mountain  districts,  not  unfrequent.     Fr.  late  summer. 

I  Obc  of  the  finest  species  of  the  genus,  almost  always  readily  known  by  its  tall  lax 
stems  with  regularly  falcate  leaves,  larger  and  longer  than  in  Z>.  scoparium^  the  only 
piant  with  which  it  is  likely  to  be  confused.  When  in  fruit  the  aggregate  capsules  on 
pale  slender  setae  are  unmistakable  ;  tall  barren  forms  of  D.  scoparium  may 
occasionally  resemble  it,  but  the  leaves  of  that  plant  are  always  shorter,  and  usually 
bs  regularly  falcate,  the  areolation  rather  wider  and  more  pellucid,  more  distinctly 
cUorof^yllose,  looser  at  base,  and  the  tufts  denser.  I  have  however  seen  forms  of 
D.  majus  which  it  is  extremely  difficult,  in  the  absence  of  fruit,  to  separate  from 
D.  udparium, 

D,  majusj  unlike  its  near  allies,  is  not  a  very  vsuriable  species. 

12.   Dicranum  fuscescens  Turn.  (Tab.  XVIII.  E.). 

Usually  robust,  1-4  inches  high,  dull  or  yellowish  green, 
tomentose.  Leaves  rather  closely  set,  more  or  less  secund  or 
sometimes  strongly  falcato-secund,  when  dry  distinctly  crisped, 
especially  the  upper  ones,  from  an  oblong-lanceolate  base 
gradually  narrowed  to  a  long  fle^Cuose  channelled  subula;  nerve 
somewhat  variable  in  breadth,  |-^  width  of  leaf  at  base  or  some- 
times wider,  closely  denticulate  at  back  above,  often  excurrent  in 
a  more  or  less  strongly  toothed  point ;  margin  usually  strongly 
denticulate  above,  but  sometimes  entire  or  nearly  so,  occasionally 
slightly  recurved ;  cells  at  angles  lax,  quadrate,  brown,  narrower 
towards  the   nerve,   forming  distinct  coloured    auricles  ;    other 
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basal  cells  elongate,  linear,  3-8  times  as  long  as  broad,  with  tili 
cell-walls  with  or  without  pores ;  in  the  upper  part  of  the  les 
base  becoming  shorter  and  more  or  less  quadrate,  or  irregul€zr 
angular,  at  af>ex  often  rather  larger  and  elliptical-rhomboid 
upper  cells  usually  very  strongly  papillose  at  back,  but  varistbli 
in  this  respect,  and  sometimes  quite  smooth.  Capsule  on  a  lonj 
rather  stout  seta,  inclined,  gibbous,  arcuate,  greenish  brown  til 
ripe,  finally  reddish  brown,  striate,  when  dry  and  empty  sulcate 
constricted  below  the  mouth  in  front  ;  lid  longly  subulate 
oblique. 

Var.  )8.  falcifolium  Braithw.  Densely  tufted,  deep  green  ; 
leaves  all  falcato-secund,  shorter  and  less  attenuated  above. 

Var.  7.  congestum  Husnot  (D,  congestum  Brid.,  Braiihi«r. 
Br.  M.  Fl.).  Leaves  broader,  the  nerve  narrower,  the  subula 
less  elongate,  less  serrate  at  margins  and  back,  smooth  or  only 
faintly  papillose.  Upper  cells  larger,  longer,  sinuosely  elliptic- 
rhomboid  (not  short,  quadrate  and  angular), 

Hab.  Among  grass  and  upon  rocks,  on  mountains,  frequent.  The  var.  iS  not 
common  ;  the  var.  7  on  high  mountains,  rare.     Fr.  autumn. 

A  very  difficult  and  variable  species  ;  the  leaves  may  be  smooth  or  highly  papil- 
lose, entire  at  margin  or  closely  denticulate,  narrow  or  broad  at  the  base ;  the  fruit 
varies  in  colour,  in  the  amount  of  striation,  in   direction,  and  in  form  from  broadly 
ovate  to  narrowly  cylindric.     The  form  that  must  be  looked  upon  as  typical  has  very 
narrow  elongated  flexuose  leaves,  from  a  narrow  base,  with  rather  broad,  thick  nerve, 
about  i  width  of  base,  highly  denticulate  at  back  and  margins  above,  with  the  cells 
spinosely  papillose  ;  areolation  rarely  porose,  quickly  becoming  shortly  rectangular  and 
almost  quadrate  at  the  upper  part  of  the  leaf-base,  rather  regularly  arranged,  and 
more  or  less  uniform  from  thence  to  the  apex,  or  somewhat  elongated  above  ;  in  the 
var.  congestum  the  leaves  are  less  elongated  and  flexuose,  the  nerve  narrower  and  leaf- 
base  wider,  and  the  cells,  instead  of  quickly  becoming  short  and  sub-quaidrate  in  the 
upper  part  of  the  leaf-base,  become  very  gradually  shorter,  elliptical,  and  sinuose,  and 
it  IS  only  quite  high  up  in  the  subula  that  they  become  short,  irregularly  rhomboid  or 
elliptic,  at  the  apex  sometimes  much  elongated  and  larger  ;  in  no  part  does  it  show 
the  minute  more  or  less  r^ularly  sub-quadrate,  papillose  cells  of  typical  D.  fiuctsums. 
I  have  not,  however,  found  the  characters  other  than  that  of  the  areolation  ascribed  to 
/>.  congestum  by  Braithwaite  either  constant  in  or  peculiar  to  the  congestum  form,  and 
I  do  not  think  it  can  properly  be  accorded  a  higher  rank  than  a  variety.     I  gathered 
it,  for  instance,  very  distinct  in  areolaflon  and  form  of  leaf-base,  on  the  summit  of  Ben 
Lawers  in  1893,  ^"^  ^i^^  longer  feaves  much  more  nsurrowed  above,  than  in  the  plant 
described  and  figured  by  Braithwaite.     I  have  also  found  plants  with  some  leaves 
having  the  areolation  of  typical  var.  congestum^  while  other  leaves  on  the  same  stem 
have  quite  different  cells,  closely  approaching  those  of  the  type.     Nor  can  the  presence 
or  absence  of  pores  be  looked  upon  as  a  good  specific  character,  for  specimens  may  be 
found  showing  all  the  features  of  typical  D,  fuscescens^  but  with  the  lowor  cell  walls 
distinctly  porose.     As  a  rule,  however,  the  areolation  characteristic  of  the  type  is 
associated  with  thin-walled,  non-porose  basal  cells. 

I  have  dropped  the  vtixs,  flexicauie  Wils.  and  robustum  B.  &  S.,  feeling  convinced 
that  they  are  better  merged  in  the  var.  congestum^  with  which  they  agree  entirely  in 
the  important  character  of  the  areolation  and  smooth  leaf  apex,  differing  GaVf  in 
secondary  characters  such  as  occur  quite  as  markedly  in  allied  species,  as  D,  Bonjtam^ 
etc,  without  being  held  there  to  constitute  good  varieties. 
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D.  MuhUnbtckii  6.  &  S.,  has  been  recorded  from  one  or  two  localities,  but  I 
have  not  seen  any  specimens  which  I  could  refer  to  it.  It  is  a  continental  plant, 
perhaps  best  re^^arded  as  a  sub-species  of  D.  fusccscens^  from  which  it  differs  m  the 
leaves  more  crisped  when  dry,  highly  tubular  above  and  concave  below,  with  the  lower 
areolation  laxer  and  thin -walled,  the  stems  highly  tomentose,  etc. 

D,  fuscescens  may  be  recognised  from  D.  scopariutn  by  the  narrower  leaves  more 
crisped  when  dry,  and  the  minute  upper  areolation.  It  much  resembles  D. 
Scoitianum^  in  some  of  the  forms  of  var.  congestumy  but  the  basal  areolation  is  longer, 
with  the  cell  walls  perforated  by  pores,  and  the  habit  is  different ;  the  form  of  the 
capsule  distinguishes  the  species  further,  but  this  is  often  absent,  especially  in 
D.  Scottianum.  The  var.  congestum  also  very  closely  resembles  D.  fnolU,  both  in 
habit  and  in  leaf  structure,  but  the  latter  plant  has  the  nerve  at  the  base  of  the  leaf 
much  narrower,  and  all  the  upper  areolation  distinctly  longer  and  in  proportion 
narrower. 

I  have  gathered  a  curious  form  of  D,  fuscescens  on  a  tree  trunk  near  Penmaen- 
mawr,  N.  Wales,  with  very  short  basal  cells. 


C.  APORODICTYON. 


13     Dicranum  Soottianum  Turn.  (D.  Scot  Hi  Turn.,  Braithw, 
Br.  M.  Fl.)  (Tab.  XVIII.  F.). 

Robust,  in  dense  large  rounded  tufts,  1-3  inches  high,  dull  or 
yellowish  green,  tomentose.  Leaves  crowded,  larger  than  in  the 
allied  species  of  this  Section,  rather  rigid,  glossy,  slightly  twisted 
and  appressed  when  dry,  patent  and  subsecund  when  moist,  from 
an  oblong  base  gradually  linear-lanceolate,  broader  than  in  any  of 
the  following  species  in  the  upper  half,  quite  entire  or  with  only 
a  few  very  obscure  denticulations  at  the  apex ;  nerve  \'\  width 
of  base,  thick,  shortly  excurrent,  smooth  above,  areolation  at  angles 
large,  orange  brown,  forming  distinct  auricles;  above  these, 
almost  from  the  base,  the  cells  are  very  small,  narrow-linear  or 
rhomboid,  2-4  times  as  long  as  broad,  quickly  becoming  shorter, 
elliptic'rhomboid  ;  in  the  upper  part  as  wide  as  long,  rounded, 
quadrate,  or  irregular ^  very  small ;  all  golden  yellow  or  pellucid, 
with  rather  thick  walls,  smooth  at  back.  Capsule  sub-cylindric, 
erect  J  straight  or  slightly  curved,  sub-plicate  when  dry.  Peristome 
teeth  short,  only  slightly  cleft  at  aj)ex,  fragile. 

IIab.  Rocks  in  subalpine  regions,  chiefly  in  the  west;  not  common.  Fruit 
father  rare,  late  summer. 

A  fine  species  of  western  distribution,  which  seems  more  at  home  with  us  than  in 
other  countries.  Larger  than  its  allies,  with  stouter  dense-leaved  stems ;  closely 
resembling  D.  fuscescens^  but  with  entire  leaves,  and  with  the  basal  areolation  usually 
shorter,  the  cell-walls  not  porose,  the  upper  cells  not  papillose ;  the  leaves  are  also 
shorter  in  the  subula,  more  densely  crowded  and  less  flexuose  when  dry.  It  is  very 
near  D.  fuhmm^  a  continental  sf>ecies,  which  however  has  denticulate  leaves  and  still 
shorter,  chlorophyllose  cells. 

The  fruit  when  present  is  produced  in  abundance. 
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14.  Dicranum  elongatum  Schleich.    (Tab.  XVIII.  G.). 

In  large  compact  tufts,  densely  tomentose,  pale  yellowish 
green,  3-6  inches  high.  Stems  straight,  with  the  leaves  ereci  and 
appressed  when  dry,  the  upper  very  little  twisted  ;  erecto-patent 
or  slightly  secund  when  moist,  straight,  rather  small  and  short ; 
from  an  oblong-lanceolate  base  linear-subulate,  ending  in  a  very 
narrow,  acute,  but  not  very  elongate  or  flexuose  point,  channelled 
above,  entire  or  very  faintly  toothed  at  apex  ;  nerve  narrow  and 
rather  ill-defined  below,  excurrent  ;  angular  cells  large,  orange, 
forming  distinct  auricles ;  basal  cells  linear,  incrassate,  with  the 
cell-walls  porose,  above  shorter,  elliptic,  in  the  upper  part  of  the 
leaf  minute,  oval.  Capsule  small,  greenish  brown,  subcernuous, 
ovate  and  gibbous  ;  rarely  shortly  oval,  erect  and  symmetrical  (var. 
orthocarpum  CM.)  ;  peristome  teeth  irregular. 

Hab.  Mountains ;  rocks  and  wet  places,  very  rare.  Scotch  Alps.  Cheviots. 
Fr.  late  summer. 

Easily  known  by  its  yellowish  green  very  dense  tufts  with  straight,  slender  stems 
interwoven  with  reddish  tomentum.  In  the  leaf  it  is  almost  a  miniature  of  D. 
fuscescensy  but  is  known  from  the  ordinary  form  by  the  smaller  almost  entire  leaves. 
Several  allied  species  have  been  described  on  the  Continent  and  in  N.  America.  Of 
these  D.  j^roenlantitcum  Brid.  has  been  recorded  from  Ben  Lawers  (Hedwigia,  1900, 
p.  149),  but  on  quite  insufficient  evidence. 

15.  Dicranum  strictum  Schleich.    (Tab.  XIX.  A.). 

Slender,  in  bright  or  yellowish  green  tufts,  resembling  D, 
flagellar e,  but  with  the  stems  fragile,  the  leaves  erect  or  spread- 
ing, straight  or  slightly  flexuose  when  dry,  not  crisped,  very 
fragile,  with  the  apex  usually  broken  off ;  from  a  narrow 
lanceolate  base  finely  canaliculate-subulate,  entire  or  faintly 
denticulate  at  margin  above,  nerve  narrow  at  base,  about  \  of  width 
of  leaf,  smooth  at  back  above  ;  cells  at  angles  lax,  brown  or 
hyaline,  forming  moderately  distinct  auricles ;  usually,  but  not 
always,  a  few  narrower  cells  intervene  between  these  and  the 
nerve  ;  basal  cells  elongate-rectangular ,  thin-walled,  4-8  times  as 
long  as  broad,  gradually  becoming  shorter  above,  very  shortly 
rectangular  or  almost  quadrate  near  the  summit,  smooth  at  back. 
Capsule  oblong-cylindric,  rather  small,  smooth  ;  lid  subulate, 
straight. 

Hab.  Old  rails  and  trunks  of  trees,  rarely  on  walls ;  very  rare,  and  sterile  in 
Britain.  Near  Abbot's  Bromley,  Staffs.  (Bioxam);  Blithfield  Park,  Staffs.,  etc., 
( Baznall)  ;  Roslyn  Woods,  Edinburgh  (Evans), 

Bloxam's  plant  was  recorded  as  /'.  viride^  and  is  described  by  Braithwaite  and 
our  other  authors  under  that  name.     Mr.  Bagnall  has  however  kindly  sent  me  one  of 
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Bloxam*s  original  specimens,  together  with  specimens  gathered  by  himself  in  one  or  two 
other  localities  in  the  same  district  (one  from  a  mud-capped  wall  near  Alton.  Staffs.  !), 
and  an  original  type  specimen  of  Sullivant's  of  2).  viride  ( Camfylopus  viridis  Lesq. 
and  SuU. ) ;  and  after  carefully  comparing  these  and  other  specimens  of  />.  strictum 
and  D.  viride^  I  have  no  hesitation  in  saying  that  all  our  British  specimens  belong  to 
D.  strictum.  In  2>.  viride  the  areolation  of  the  whole  leaf,  almost  to  the  auricles,  is 
very  small,  firm  and  short,  the  cells  even  close  to  the  base  being  hardly  twice  a*;  long 
as  wide,  and  almost  all  are  chloropyllose.  On  the  other  hand  />.  strictum  has  a 
much  longer  areolation  throughout  at  least  the  greater  part  of  the  leaf,  all  the  cells  of 
the  leaf-base  being  elongated,  and  for  a  long  distance  upwards  firom  the  base  free  of 
chlorophyll.  All  our  plants  agree  exactly  with  the  latter,  with  perhaps  a  slightly  less 
clear  demarcation  of  the  basal  auricles.  The  basal  cells  are  quite  as  long  and  narrow 
throughout  the  whole  expanded  part  of  the  leaf,  and  show  no  approach  to  the  short, 
chlorophyllose,  firmer-walled  cells  of  D.  viride.  (lusnot  gives  a  further  distinction, 
viz.,  that  the  wide  auricular  cells  of  D.  viride  extend  to  the  nerve,  while  those  of  2>. 
strictum  do  not  occupy  the  whole  width  of  the  lamina,  a  few  rows  of  narrower  cells 
intervening  between  them  and  the  nerve  ;  I  am  inclined  to  doubt  whether  this  distinc- 
tion  is  a  perfectly  constant  one ;  but  so  far  as  it  goes  it  distinctly  supports  the  view 
taken  here,  our  British  plants  never  showing  the  auricles  extending  markedly  to  the 
nerve  as  in  />.  viride.  The  leaves  too,  though  slightly  crisped  when  dry,  are  much 
less  so  than  in  that  species,  and  even  the  amount  of  curling  which  is  present  is  chiefly 
accounted  for  by  the  plants  being  for  the  most  part  young.  Mr.  Bagnall's  later 
gathering,  from  Alton,  m  which  the  plants  are  older,  show  the  typical  straight,  rigid 
leaves  of  D.  strictum.     This  is  also  the  case  with  Mr.  Evans'  plant. 

Bloxam*s  specimen  is  mixed  with  a  little  Dicranoweisia  cirrcUa^  and  it  seems  just 
possible  that  a  leaf  or  two  of  this  may  have  been  examined  with  the  Dicranum,  and 
nave  given  rise  to  a  supposition  that  the  basal  areolation  was  variable  in  character  ;  at 
any  rate  the  cells  in  that  species  have  a  marked  resemblance  to  those  of  D.  viride^ 
although  the  basal  angular  cells  are  less  distinct. 

It  may  be  noted  that  quite  recently,  indeed  since  the  above  was  written,  M. 
Camus  has  published  a  paper  showing  that  the  French  plant,  hitherto  recorded  as 
D.  viride^  from  Coeiquen  (Cotes-du-Nord),  is  really  D.  strictum^  a  species  which  he 
remarks  has  hitherto  been  considered  absent  from  the  lowlands  of  middle  Europe. 

D.  fragilifolium  Lindb.,  another  very  brittle-leaved  plant,  is  nearer  D,  fuscescens 
and  D,  elongcUum^  with  the  lower  cell-walls  distinctly  porose;  it  is  found  in 
Scandinavia  and  N.  America. 

N.B.— In  the  plate  representing  this  sp>ecies  (Tab.  XIX.  A.)  one  or  two  slight 
errors  have  crept  in  ;  the  single  denticulation  in  the  magnified  apex  of  the  leaf  (la) 
has  become  enlarged  in  the  process  of  lithographing  and  is  a  little  too  strongly  shown. 
The  plate  also  shows  the  areolation  near  the  base  of  D,  viride  (for  vitide  read  viride\ 
as  well  as  that  of  D.  strictum^  for  purposes  of  comparison. 

16.    Dicranum  flagellare  Hedw.  (Tab.  XIX.  B.). 

In  close  tutts,  i-2  inches  high,  bright  or  yellowish  green, 
radiculose,  frequently  emitting  numerous  axillary,  erect,  straight 
flagella  with  minute  leaves.  Leaves  curved,  subsecund,  crisped 
when  dry,  from  an  oblong  base  gradually  narrowed  to  a  linear- 
subulate  tubular  acumen,  slightly  denticulate  at  and  near  the  apex  ; 
nerve  narrow  but  variable,  usually  \-\  width  of  base,  not  excurrent, 
slightly  denticulate  at  back  near  apex  ;  angular  cells  wide, 
quadrate,  yellowish  brown,  reaching  to  or  almost  to  the  nerve ; 
above  rather  loosely  rectangular,  becoming  shortly  rectangular  in 
the  limb,  towards|the  summit  quadrate  or  nearly  so,  irregular, 
angular,  smooth  at  hack.  Capsule  elongate,  cylindric,  symmetrical 
or  faintly  curved,  striate  when  dry,  lid  subulate,  oblique. 
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Hab.  Rotten  tree  trunks,  very  rare ;  Kent ;  Kerry  ;  Staffordshire.  Sterile  in 
Britain. 

On  the  Continent  this  is  a  not  unfrequent  species,  and  its  rarity  here  is  therefore 
somewhat  remarkable.  The  flagelliform  ramuli  are  not  always  present.  It  is  then 
much  like  D,  montanum^  but  that  species  forms  neater  rounded  cushions  usually  (in 
this  country  at  least)  on  living  trees,  and  has  the  leaves  papillose  at  back,  more 
denticulate  above  and  more  closely  and  strongly  crbped  when  dry.  From  D.  strictum 
it  differs  in  the  hardly  fragile,  crisped,  denticulate  leaves,  the  latter  character  separating 
it  from  D.  Scottianuniy  which  also  has  much  smaller,  more  rounded  areolation,  and 
with  us  at  least  grows  in  quite  different  situations. 

17.    Dicranum  montanum  Hedw.    (Tab.  XIX.  C). 

In  small  dense  rounded  cushions ,  bright  or  dark  green,  hardly 
I  inch  high.  Leaves  spreading  or  subsecund,  strongly  crisped 
when  dry,  rather  shorter  and  smaller  than  in  the  last  species,  from 
a  lanceolate  base  gradually  narrow-linear,  less  acutely  subulate, 
slightly  tubular  above,  distinctly  denticulate  towards  apex  at 
margin  and  on  the  hack  of  the  nerve,  which  is  narrow,  about  \ 
width  of  base,  not  excurrent ;  cells  at  angles  not  much  enlarged, 
hyaline  or  brown,  the  other  basal  cells  narrowly  hexagonal- 
rectangular,  thin-walled,  above  shorter,  in  the  upper  part  sub- 
quadrate,  strongly  papillose.  Capsule  oblong-cylindric,  erect  or 
slightly  curved,  finally  plicate. 

Hab.     Roots  and  trunks  of  trees  in  woods,  etc. ;  rare.     Sterile  in  Britain. 

The  distinctly  papnllose  and  strongly  denticulate  shorter  leaves,  much  crisped 
when  dry,  abundantly  distinguish  this  plant  from  the  allied  species.  The  margin  is 
frequently  minutely  denticulate  almost  to  the  base  by  the  projecting  transverse  walls 
of  the  cells.  The  apex  is  wider  than  in  the  preceding  species  or  indeed  than  any  of 
this  section.  The  small  deep  green  cushions  with  strongly  crisped  leaves  are  not 
unlike  those  of  Dicranaweisia  cirraia^  but  under  a  strong  lens  the  denticulations  of 
the  subula  are  apparent. 

18     Dicranum  uncinatum  C.  M.     (Thysanomitrium  uncin- 

atum  Harv. ;  Dicranodontium  circinatum  Schp.,  Syn.) 

(Tab.  XIX.  D.). 

Golden  green,  reddish  brown  below,  in  lax  tufts,  2-6  inches 
high,  robust.  Leaves  glossy,  laxly  placed,  regularly  falcato-secund 
or  circinate,  hardly  altered  when  dry ;  the  upper  very  long,  from 
a  short,  broadly  oblong  sheathing  base,  hardly  \  the  length  of  the 
leaf,  quickly  contracted  into  a  lanceolate-subulate  channelled  limb, 
which  gradually  narrows  to  a  long  setaceous  point.  Nerve  ^-^ 
width  of  base,  very  thin,  in  section  of  a  median  row  of  large  empty 
cells,  with  numerous  stereid  cells  before  and  behind,  marginal 
cells  on  both  faces  rather  small,  turgid  at  back  of  leaf;  finely 
denticulate  at  back  above,  excurrent  in  a  spinulose  arista ;  margin 
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at  base  entire,  near  the  summit  finely  denticulate.  Angular  cells 
wide,  very  thin  and  hyaline  or  pale  brown,  occupying  all  the  base 
to  the  nerve,  very  distinctly  marked  in  the  older  leaves  from  the 
rest  of  the  cells  ;  above  these  the  cells  are  golden  green,  the 
median  widely  rectangular  with  dark  walls,  gradually  narrowing 
upwards,  the  outer  in  several  rows  of  very  narrow  linear  cells 
forming  a  broad  marginal  band  becoming  wider  as  it  passes 
upwards;  about  the  shoulder  of  the  leaf -base  the  cells  become 
uniform,  narrow-linear,  obscure,  continuing  so  to  the  summit,  a 
single  marginal  row  usually  being  rhomboid  or  elliptical  with 
projecting  oblique  walls  forming  minute  denticulations  which 
become  more  distinct  towards  the  af>ex.  Seta  short,  arcuate  or 
straight;  capsule  erect,  cylindric,  dark  brown;  peristome  teeth 
cleft  half  way,  the  divisions  subulate. 

Hab.  Mountain  rocks  in  woods,  etc.  ;  rare.  Fruit  very  rare,  not  found  iib 
Britain. 

A  very  fine  plant,  usually  very  distinct,  but  when  starved  resembling  some  falcate- 
leaved  forms  of  Dicranodontium  longirostre.  It  differs  from  D.  lonj^ifoUum  in  the 
narrower  nerve  of  very  different  structure,  and  in  the  less  alpine  station  as  well  as  in 
habit,  the  leaves  being  more  setaceous,  not  whitish  below,  etc.  D,  uncinatum  is  very 
frequently  associated  with  D.  asperulum  in  the  field,  and  some  slender  forms  come 
very  near  that  plant  in  habit,  and  indeed  can  scarcely  be  distinguished  in  the  field,  but 
i>.  aspemlunt  is  usually  recognised  by  the  less  ftilcate,  more  flexuose  leaves,  and  may 
always  be  known  under  the  microscope  by  the  margin  sharply  and  closely  denticulate 
from  the  base  upwards. 

The  distinctive  areolation  of  the  leaf  base  is  best  seen  in  the  older  leaves,  and 
their  rich  and  varied  colour  makes  them  a  beautiful  object  under  the  microscope. 

The  calyptra  appears  to  be  slightly  fringed  at  base,  in  this  respect  showing  an 
approach  to  Campylopus. 

19.     Dicranum    ajsperulum     Mitt.      (Dicranum     aristatum 
Schp.,  Syn.)  (Tab.  XIX.  E.) 

In  paler,  more  silky  tufts  than  the  last  species,  less  robust 
and  less  glossy  ;  stems  very  slender.  Leaves  usually  readily 
deciduous,  erecto-flexuose  or  falcate,  from  an  oblong-lanceolate 
sheathing  base,  rather  longer  in  proportion  to  the  length  of  the 
leaf,  narrowed  to  a  fine  channelled  setaceous  subula ;  m^xginfrom 
the  middle  of  the  leaf  base  upwards  densely  and  strongly  denticu- 
late ;  nerve  about  \  width  of  base,  at  back  above  with  several 
serrate  ridges,  excurrent  into  a  densely  spinulose  arista  ;  angular 
cells  lax,  hyaline,  reaching  to  the  nerve  ;  above  rather  laxly 
rectangular,  chlorophyllose,  narrower  towards  margin,  decreasing 
in  width  upwards,  in  the  upper  part  resembling  those  of  the  last 
species,  but  shorter  and  less  obscure.  Seta  straight,  capsule  oval- 
cylindric,  erect.     Peristome  teeth  cleft  half-way. 


Digitized  by  VjOOQIC 


124  DICRANACEiB. 

Hab.     Sandstone  rocks  on  mountains.     Rare.     Sterile  in  Britain. 

A  somewhat  variable  plant,  and  occasionally  coming  very  near  the  last  species ; 
usually  however  the  much  closer  denticulation  of  the  margin,  from  very  near  the  base 
of  the  leaf,  and  the  very  rough  arista,  together  with  the  more  slender  habit  and 
smaller,  less  regularly  falcate  leaves,  will  distinguish  it.  The  auricles  also  are  some- 
what wider  and  more  distinct.  There  is  a  tendency  towards  the  same  peculiarity  in 
the  basal  areolation,  but  it  is  not  nearly  so  marked.  It  resembles  DicrcModontium 
longirostre  even  more  closely,  but  the  same  characters  will  usually  separate  the  two, 
and  the  auricles  of  the  latter  plant  are  more  distinct  and  the  nerve  rather  wider. 

This  and  the  preceding  species  resemble  Dicranodontium  in  the  habit  and  the 
leaves,  and  have  been  included  m  that  genus  ;  but  the  capsule  and  peristome  are  quite 
dicranoid. 

20.    Dicranum  longifolium  Ehrh.     (Tab.  XIX.  F.). 

In  compact,  pale,  bright  green,  soft,  silky  tufts,  stems  ascend- 
ing, here  and  there  geniculate.  Leaves  long,  falcato-secund, 
hardly  crisped  when  dry,  from  a  lanceolate  base  longly  subulate- 
setaceous,  tubular  above ;  nerve  very  broad,  \  or  more  width  of 
base,  widening  a  little  just  above  the  line  of  insertion,  occupying 
all  the  upper  part  of  the  leaf,  remotely  denticulate  above  at  back, 
more  closely  at  apex,  in  section  of  three  rows  of  nearly  equal, 
empty,  hyaline  cells  ;  margin  slightly  denticulate  above  ;  angular 
cells  lax,  hyaline  or  brownish,  reaching  to  nerve,  above  hexagonal- 
rectangular,  decreasing  in  size  upwards,  to  narrowly  elliptical  or 
linear.     Capsule  erect,  straight  or  incurved,  cylindric,  smooth. 

Hab.  Mountains,  rare  ;  only  recorded  from  three  localities  in  Scotland. 
Sterile  in  Britain. 

Distinct  from  all  the  other  British  species  in  the  great  width  of  the  nerve,  render- 
ing the  leaf-bases  pale  and  shining,  and  therefore  not  likely  to  be  taken  for  any  other 
under  the  microscope ;  in  habit  it  is  much  like  forms  of  D,  fuscescenSy  but  can 
generally  be  recognised  by  the  pale,  whitish  green,  glossy  leaves,  which  are  more  finely 
setaceous  than  in  that  species. 

D.  albicans  B.  &  S.,  a  continental  species,  has  a  still  wider  nerve,  occupying  the 
greater  part  of  the  leaf-base  ;  indeed  leaving  hardly  any  margin,  and  in  this  respect 
forming  a  transition  to  Leucobryum. 

D.  Sauteri  B.  &  S.  is  described  by  Braithwaite  as  British,  but  its  authority  is 
doubtful,  being  confined  to  unnamed  specimens  found  in  a  herbarium  mixed  with  other 
mosses  labelled  as  from  Braemar.  In  addition  to  this  uncertainty  there  is  considerable 
doubt  whether  D.  Sauteri  is  anything  more  than  a  variety  of  Z>.  longifolium  ;  the  only 
important  differences  being  the  more  sparing  denticulation  and  the  considerably 
narrower  nerve,  \  width  of  base ;  several  observers  have  found,  however,  that  the 
former  character  is  not  constant,  and  the  Marchese  Bottini  stales  that  he  has  found 
both  plants  growing  together,  with  many  intermediate  forms  as  regards  even  the  width 
of  nerve.  I  have  hardly  felt  justified,  therefore,  in  retaining  it  as  a  species,  whether 
or  not  it  be  actually  a  British  plant. 


Digitized  by  VjOOQIC 


27-    LEUCOBRYUM.  125. 

Tribe  7.     Leucobryeae. 


27.    LEUOOBRYUM  Hampe. 

Mosses  of  a  peculiar  habit,  growing  in  dense  white  or 
glaucous  tufts,  with  close  tumid  foliation.  Leaves  composed 
entirely  of  the  nerve  with  the  exception  of  a  few  rows  on  each 
side  (principally  near  the  base)  of  very  thin  hyaline  cells  ;  nerve 
of  two  or  more  layers  of  large  rectangular  hyaline  cells,  their 
internal  walls  perforated  with  large  circular  pores,  with  a 
central  layer  of  narrow  chlorophyllose  cells.  Cal)rptra,  capsule 
and  peristome  dicranoid. 

The  species  of  this  genus  are  for  the  most  part  tropical,  and 
bear  some  superficial  resemblance  to  Sphagnum  in  their  colour 
and  their  hygroscopic  properties;  they  are,  however,  intimately 
allied  to  the  Dicranaceae,  and  between  them  and  species  of 
Dicranum  such  as  D,  longifolium  and  D,  albicans,  or,  as  far  as 
the  leaves  are  concerned,  C,  fragilis  in  Campylopus,  there  is 
practically  no  difference  in  structure  of  any  real  importance  except 
the  pores  in  the  cell-walls  of  the  nerve. 

Cardot  has  recently  given  us  a  masterly  treatise  on  this  genus 
(Recherches  Anatomiques  sur  les  Leucobryac6es,  Cherbourg,  1900). 

Deriv. — A^/co-(Ieuco)  white,  and  bryum^  moss. 

{Tall ;  leaves  2-4  lines  long  ;  capsule  arcuate,  strumose /.  glaucum 
Short ;  leaves  1-2  lines  long,  thin  ;  capsule  silmost  erect,  hardly  strumose 

/*.  albidum 

1.    Leucobryum  glaucum  Schp.  (Tab.  XIX.  H.). 

In  very  dense  soft  tufts  or  patches,  2-8  inches  high  ;  pale 
glaucous  green  above,  whitish  below.  Stems  dichotomously 
forked,  robust,  without  radicles,  very  fragile.  Leaves  crowded, 
erecto-patent  or  slightly  secund,  appressed  when  dry,  entire, 
tubular  from  the  incurved  margins,  oblong-lanceolate  or  lanceolate 
from  an  oval  base,  contracted  at  the  insertion  ;  formed  almost 
entirely  of  the  broad  thick  nerve,  with  2-6  rows  of  very  thin,  hyaline, 
rectangular  or  linear  cells  on  each  side,  forming  a  pale  inconspicuous 
band  widest  below  and  vanishing  at  about  half-way  up  the  leaf  or 
higher;  the  apex  either  acute  or  rather  obtuse  with  a  short 
apiculus.  Dioicous ;  capsule  variously  exserted,  on  a  dark  brown 
seta,  inclined,  more  or  less  arcuate,  small,  castaneous,  oblong  or 
cylindric,  striate,  when  dry  furrowed,  strumose.    Peristome  deep 
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red,  dicranoid.     Lid  longly  rostrate.     Male  plants  in  distinct  tufts, 
more  slender,  flowers  terminal. 

Hab.  Heaths  and  woods  on  turfy  ground.  Common.  Fruit  rare,  all  through 
the  wmter  months,  and  persisting  through  the  year  ;  very  abundant  when  produced.     . 

The  apical  leaves  often  produce  at  their  tips  a  tuft  of  radicles,  whence  are 
developed  a  cluster  of  minute  plants,  these  subsequently  falling  off  and  giving  rise  to 
new  colonies.     Minute,  lanceolate  leaves  are  often  found  among  the  ordinary  ones. 

When  dry  the  plants  lose  much  of  their  green  colour,  becoming  almost  white. 
The  capsules  are  small  for  the  size  of  the  plant. 

A  curious  state  from  Iledsor,  Bucks.,  collected  by  Miss  C.  M.  Gibbings,  forms 
spheroidal  balls  or  cushions,  entirely  unattached,  consisting  of  stems  radiating 
outwards  from  a  central  point,  and  showing  no  lack  of  vigorous  growth  in  spite  of  the 
freedom  from  anything  like  attachment,  which  obviously  must  have  lasted  for  a  con- 
siderable period.  I  have  described  elsewhere  a  similar  curious  state  of  things  in 
Porotrichum  alopecurum. 

♦  Leucobryum  albidum   Lindb.     (Dicranum  albidum   Brid.  ; 

Z.  minus  Hampe.,  Braithw.  Br.  M.  Fl.,  Vol.  I.,  Suppl.) 

(Tab.  XIX.  G.). 

Much  smaller  than  the  above  species,  in  dwarf,  very  dense 
tufts.  Leaves  crowded,  shorter,  narrower,  more  acute,  less 
spreading.  Capsule  slightly  inclined,  almost  symmetrical,  scarcely 
strumose. 

Hab.     New  Forest  (Piffard), 

This  plant  has  been  variously  ranked  as  a  variety  of  L.  g/aucum  and  as  a  species, 
but  I  am  convinced  that  it  is  hardly  deserving  of  specific  rank.  The  New  Forest 
plant,  of  which  I  have  a  specimen,  through  the  kindness  of  Dr.  Braithwaite,  is  very 
distinct  in  its  minute  capsules,  only  slighify  curved,  and  the  general  smallness  of  its 
parts ;  but  even  there  the  leaves  are  variable  in  width,  and  the  neck  of  the  capsule  is 
distinctly  unequal  and  prominent,  almost  amounting  to  a  struma.  Moreover,  in 
specimens  from  the  U.S.A.*  sent  by  Mrs.  Britton,  the  plants,  though  slender  and 
small-leaved,  are  taller,  and  the  capsule  is  exactly  that  of  L.  giaucum.  And,  further, 
I  have  gathered  a  plant  in  the  New  Forest  which,  while  named  L.  glaucum  by  Dr. 
Braithwaite,  much  resembles  the  smaller  form,  and  in  the  capsules,  indeed,  comes 
certainly  nearer  Piffard's  plant  than  does  the  above-mentioned  American  one  ;  in  fact, 
it  constitutes  an  intermediate  link.  On  the  whole,  I  do  not  think  the  characters  of 
Z.  albidum  are  sufficiently  marked  or  constant  to  warrant  its  maintenance  as  an 
independent  species. 

There  exists,  however,  still  a  certain  divergence  of  opinion  among  American 
bryologists  as  to  the  relationships  of  the  plants  of  the  Northern  and  Southern  States, 
as  well  as  to  their  nomenclature  ;  and  the  true  position  as  well  as  the  proper  name  of 
our  plant  must  in  some  degree  depend  upon  the  final  judgment  upon  the  American 
species. 

According  to  Lesquereux  and  James  (Manual  of  N".  A.  Mosses)  L,  albidum 
differs  from  L,  plaucum  in  its  time  of  fruiting,  which  is  said  to  be  in  summer,  not  in 
winter.  In  Piffard's  New  Forest  plant,  however,  which  was  gathered  in  April,  the 
capsules  are  ripe  and  appear  to  have  just  lost  their  lids,  and  there  can  hardly  be  any 
■difference  between  the  two.  On  the  other  hand,  the  fruiting  plants  of  L.  glaucum^ 
which  I  gathered  in  the  same  neighbourhood,  were  just  ripe  in  July ;  and  evidently  no 
xeliance  can  be  placed  on  this  character. 
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Order  VII.    FISSIDENTACE^. 

Plants  with  truly  distichous,  vertically  placed  leaves,  in  one 
plane ;  in  all  the  British  species  more  or  less  oblong-lanceolate,  and 
equitant  or  clasping  the  stem,  the  basal  part  of  the  upper  side  of 
the  limb  being  as  it  were  split  to  the  nerve  into  two  laminae ;  the 
cells  hexagonal  or  rounded.  Fruit  lateral  or  terminal,  exserted, 
small,  peristome  dicranoid. 

The  plants  of  this  Order  belong  with  one  or  two  exceptions 
to  the  large  genus  Fissidens, — Octodiceras  being  by  many  authors 
considered  as  a  sub-genus — and,  although  very  variable  in  size, 
possess  a  uniform  habit  by  which  they  are  readily  known,  and 
indeed  form  one  of  the  most  natural  of  the  Orders  of  mosses. 


28.    FISSIDENS  Hedw. 


The  diagnosis  given  above  includes  the  most  important 
characters  of  the  genus;  to  this  it  may  be  added  that  the  fruit 
somewhat  resembles  that  of  Dicranella,  but  is  always  smooth,  not 
striate  ;  the  peristome  is  usually  very  densely  and  highly  papillose, 
the  papillae  often  tending  to  take  a  spiral  arrangement,  instead 
of  being  in  vertical  lines,  and  the  divisions  are  subulate,  straighter 
and  more  rigid  than  is  usual  in  Dicranum.  There  is  a  central- 
strand  present  in  the  stem  in  Fissidens,  and  stomata  are  present  on 
the  capsule. 

The  position  of  the  male  inflorescence  is  exceedingly  variable, 
and  in  the  descriptions  as  well  as  in  the  arrangement  of  the  species 
I  have  paid  little  heed  to  this  character. 

The  synonymy  of  the  various  species,  especially  of  the  more 
minute  ones,  is  exceedingly  involved  and  complicated ;  I  have  for 
the  most  part  followed  Braithwaite  in  his  original  nomenclature 
(Brit,  M,  Fl.^  Vol.  I.,  pp.  67-80),  as  being  on  the  whole  the  most 
rational.  I  have  used  almost  the  same  terms  as  Braithwaite  in 
designating  the  different  parts  of  the  leaf,  indicating  by  *  sheathing 
laminae '  the  conduplicate  portion,  by  *  superior  lamina '  the  part  of 
the  leaf  beyond  the  sheathing  laminae  on  the  upper  side  of  the 
nerve,  by  *  inferior  lamina '  the  whole  of  the  lamina  on  the  lower 
side  of  the  nerve.  The  nerve  itself  will  in  most  of  the  species  be 
found  to  reach  just  to  the  apex,  where  it  often  becomes  confluent 
with  the  cells  of  the  thickened  border  when  that  is  present. 

The  calyptra  is  small  and  cucullate,  but  occasionally  it  may  be 
mitriform,  and  more  rarely  quite  entire  at  the  base ;  but  these 
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differences  do  not  appear  to  mark  any  important  diverg^ence  of 
types.  The  areolation  of  the  lowest  leaves  on  the  stem  is  usually 
laxer  than  that  of  the  upper  ones. 

E.  S.  Salmon  has  given  a  careful  discussion  of  the  morphology 
and  origin  of  the  leaf  of  Fissidens  in  a  paper  *  On  the  Genus 
Fissidens'  (Ann.  of  Bot.,  1899). 

Deriv. — Latin  ^^5-split,  and  dens  a  tooth.  From  the 
peristome  teeth. 

TLeaves  with  distinct  hyaline  border  (seta  terminal) 2 

\Leaves  without  hyaline  border lO 

/Male  inflorescence  axillary  ;  nerve  usually  percurrent.  and  forming  a  mucro  3 

\Male  inflorescence  basal  or  terminal ;  nerve  rarely  reaching  apex 5 

TTufts  matted  with  red  radicles .j*.  Curfuntnt 

3\Stem  not  radiculose  4 

/Plant  small ;  leaf-border  narrow  ;  on  banks,  etc    .j".  bryaides 

^\ Plant  larger;  Is.  opaque,  nerve  and  border  thick;  on  wet  rocks   6.  rnmlaris 

/Plant  small;  border  narrow,  colourless 6 

^\Plant  taller  ;  border  strong,  coloured ^ 

^/Capsule  incurved,  cernuous 7 

\Capsule  erect  (or  inclined),  symmetric  8 

/Ls.  3  or  4  times  as  long  as  broad 4.  incurvus 

'  \Ls.  very  short,  about  twice  as  long  as  broad  ;  capsule  short  ,..4^,  taniarindifolius 

g/Autoicous  ;  seta  very  short ;  Is.  more  or  less  uniform 2,  viridulus 

\Dioicous ;  minute  ;  upper  Is.  longer  and  narrower,  ensiform    .j.  pusiiius 

i  Ls.  bluntly  acuminate,  border  yellowish,  cells  rather  lax,  not  incrassate 

9-j  7.  crcusipe^ 

(Ls.  usually  obtuse,  nerve  and  border  reddish,  cells  smaller,  incrassate... <f.  rufuius 

/Plant  minute,  with  only  3  or  4  pairs  of  leaves  ;  seta  terminal  /.  exiUs 

\Plant  rather  tall,  with  several  pairs  of  leaves ii 

/Nerve  excurrent  in  apiculus  ;  seta  from  base  of  stem 14.  taxifolius 

\Nerve  ceasing  below  apex 12 

/Ls.  entire,  or  obscurely  toothed  near  apex 13 

\Ls.  sharply  toothed  near  apex,  usually  with  paler  marginal  band   14 

Ls.  scarcely  i  line  long;  seta  terminal g,  osmundoides 

Ls.  2-3  lines  long,  very  numerous //.  polyphylius 

Cells  obscure,  about  6-8  /i ;  marginal  band  conspicuous yj.  decipiens 

Cells  clear,  10-18 /i;  marginal  band  usually  less  marked 15 

/Ls.  ligulate,  long  ;  cells  conical ly  papillose    10,  serruiatus 

^\Ls.  oblong;  cells  scarcely  prominent    12,  adicmtoidts 

1.    Fissidens  exilis  Hedw.  (F.  Bloxami  Wils.)  (Tab.  XX.  A.). 

Minute,  gregarious.  Stem  about  i  line  long,  simple,  pro- 
cumbent ;  leaves  in  2-4  pairs,  the  lower  very  small,  upper  longer, 
oblong-ligulate,  at  apex  acute  or  obtusely  acuminate,  not  bordered, 
nerve  rather  thick,  reaching  to  the  apex  ;  sheathing  laminae  rather 
short,  inferior  lamina  gradually  narrowing  downwards,  ceasing 
distinctly  above  the  insertion  of  the  leaf*  cells  pellucid,  10-12  /* 
wide,  more  or  less  regularly  hexagonal,  the  marginal  smaller  in  a 
regular  series,  with  the  transverse  walls  somewhat  projecting  so 
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that  the  marg^  is  regularly  ere nu late,  usually  more  strongly  so 
on  the  sheathmcj  lamina.  Fruit  terminal.  Capsule  minute,  erect, 
symmetrical,  elliptic,  on  a  re  I  seta  rather  long  for  the  size  of 
the  plant  (2-3  lines)  ;  lid  acutely  conical-rostellate,  almost  or  quite 
as  long  as  the  capsule,  Male  flower  minute,  on  a  short  radical  or 
separate  stem. 

Hab.     Woods  and  shady  banks.     Not  common.     Fr.  winter. 

One  of  the  smallest  species  and  ofien  more  a>nspicuous  from  the  red  tinge  of  the 
setse  than  from  the  stem  and  leaves.  Under  the  microscope  it  comes  nearest  in 
stmctare  to  F.  viridulus  var.  Ly'^i^  but  that  plant  always  has  a  distinct  bonier  of 
narrow  cells  10  the  sheathing  lamime,  and  usually  shows  indications,  in  other  parts  of 
the  leaf-margin,  of  a  similar  structure,  of  which  there  is  no  trace  in  the  present  plant ; 
it  cannot,  thus  examined,  be  mistaken  for  any  other  species.  In  the  field  the  longer, 
red  seta  will  distinguish  it  from  the  above  plant,  and  from  other  forms  of  /^  viridulus^ 
the  erect  capsule  from  F.  incurous,  and  the  small  size  from  most  of  the  other  species ; 
F,  pusillMS  is  more  difficult  to  distinguish,  but  has  usually  a  paler  seta,  and  more 
Dumerons  leaves,  the  uppermost  pair  distinctly  longer. 

The  apex  of  the  sheathing  laminae  in  F.  exilis  is  upon  the  nerve,  instead  of,  as 
nsual  in  oar  species,  at  or  near  the  margin ;  this,  together  with  a  narrowing  of  the 
leaf  at  that  point,  gives  it  a  characteristic  appearance  (see  fig.  i),  which  b  scarcely 
shared  by  our  other  spedes,  except  sometimes  by  F.  viridulus  var.  Lyhi. 

2.     FissideilS  viridulus  Wahl.     (Dicranum  viridulum  Swartz) 

(Tab.  XX.  B.). 

Very  small,  closely  gregarious,  bright  green.  Stems  longer 
than  in  the  last,  the  leaves  usually  more  numerous,  in  4-8  pairs, 
broadef,  oblong-lanceolate,  acute,  the  sheathing  laminae  longer, 
inferior  lamina  reaching  to  the  insertion  or  nearly  so,  nerve 
reaching  apex,  leaves  bordered  with  a  very  narrow  cartilaginous 
thickened  margin  of  narrow-linear  cells  without  chlorophyll,  which 
becomes  less  distinct  at  the  apex  or  disappears,  often  giving  place 
to  a  few  minute  and  obtuse  denticulations.  Areolation  slightly 
smaller  than  in  the  last,  about  8  ft  wide.  Calyptra  occasionally 
entire  at  base.  Capsule  on  a  short  terminal  seta  (about  2  lines), 
erect  and  symmetrical,  more  rarely  inclined,  occasionally  slightly 
unequal,  oval ;  lid  conical-rostellate,  short.  Male  inflorescence  as 
in  the  last,  occasionally  synoicous. 

Var.  p.  Lylei  Wils.  (F.  pusillus  var.  Lylei  Braithw.  Br.  M. 
Fl.  p.  68;  F.  exiguus  Sull.,  op.  cit.  p.  81).  Minute.  Leaves  in 
3-6  pairs,  less  acute,  border  wanting  except  on  the  sheathing  laminae 
where  it  is  usually  distinct,  or  very  faint  on  other  parts  of  the  leaf  ; 
capsule  erect,  or  slightly  inclined,  short,  oval. 

Hab.  Clay  banks,  and  rocks  in  shady  places.  Frequent.  The  var.  iS  raie. 
Fr.  winter. 
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This  and  the  two  following  species  are  so  closely  allied,  and  are,  indeec 
separated  by  so  few,  unimportant  characters,  that  the  true  positions  of  their  varioi 
forms  are  very  difficult  to  define,  and,  as  has  frequently  been  observed,  it  is  doubtfi 
whether  they  should  not  properly  be  united  under  a  single  specific  tyi>e.  The  mai 
points  of  difference  between  this  and  the  next  are  the  broader  leaves  in  the  presei 
plant,  more  or  less  uniform  in  length  in  the  upper  part  of  the  stem,  and  the  tforoewbi 
larger  size  ;  the  inflorescence,  too,  is  usually  autoicous,  while  in  that  sf>ecies  the  mal 
plant  is  generally  separate  from  the  female  and  thus  the  plant  is  dioicous.  All  tha 
characters,  however,  are  variable. 

The  var.  Lylei^  which  is  by  several  authors  considered  a  separate  species,  i 
remarkable  for  its  almost  total  absence  of  border  to  the  leaves  ;  I  have,  howerei 
found  several  intermediate  forms  growing  in  the  same  localities,  and  in  F.  viriduim 
indeed,  the  border  is  far  from  being  uniform,  and  I  have  gathered  specimens  other 
wise  typical,  in  which  the  border  in  the  inferior  lamina  becomes  very  narrow  an< 
almost  obsolete.  I  am  compelled,  therefore,  to  consider  it  as  only  a  varietal  /bnn, 
The  cells  of  the  var.  LyUi  are,  sometimes  at  least,  slightly  larger  and  more  peUodc 
than  in  the  type.  I  do  not  find  the  lid,  as  Mitten  describes  it,  longer  than  in  F 
pusiiius.  Roth,  to  whom  I  have  sent  specimens  of  oar  British  plant,  does  not 
consider  them  identical  with  F.  exiguus  Sull. 

3.  Pissidens  pusiiius  Wils.  (Tab.  XX.  C). 

Closely  resembling  the  last,  but  with  the  leajfes  much 
narrower  and  more  acute^  the  uppermost  pair  especially  being 
often  much  elongated,  and  slightly  falcate  in  outline,  the  border 
slightly  stronger,  the  inflorescence  more  frequently  dioicous. 
Capsule  erect  or  inclined ;  lid  shortly  rostellate.  Peristome 
inserted  below  the  mouth. 

Var.  ^.  madidus  Spruce  (F.  minutulus  Sull.,  Braithw.  Br.  M. 
Fl.,  p.  8i).  Rather  taller,  with  more  numerous,  longer  and 
narrower  leaves.  Capsule  rather  narrower,  lid  longer,  obliquely 
rostrate,  sometimes  as  long  as  the  capsule.  Usually,  but  not 
always,  autoicous, 

IIab.  Shady  rocks,  principally  sandstone,  occasionally  on  chalk.  Not 
uncommon.     The  var.  B  on  dripping  rocks,  rare.     Fr.  autumn. 

The  long,  narrow,  very  acute  leaves  distinguish  this  plant  from  F.  viridulus,  but 
specimens  may  often  be  found  with  the  leaves  broader  and  more  approaching  that 
plant.  TTie  cells  are  usually  a  little  larger  and  more  pellucid  in  F.  pusiiius.  The 
brown  radicular  tomentum  from  which  the  stem  springs  is  often  very  copiously  pro- 
duced and  conspicuous.  It  is  rather  curious  that  whereas  F,  viridulus  is  found  OQ  no 
particular  matrix,  the  var.  LyUi  seems  to  be  almost  confined  to  chalk,  while  F.  pusiiius 
prefers  sandstone  rocks.  I  have  found  a  very  small  plant  on  the  oolitic  limestone  in 
Northamptonshire,  and  on  the  soft  limestone  of  Malham,  Yorkshire,  which  I  can  only 
refer  to  the  present  species,  with  smaller,  still  narrower  leaves  than  the  type,  and  with 
the  border  very  fiunt  and  occasionally  almost  obsolete.  It  constitutes  indeed  a  very 
parallel  form  to  the  var.  Lylei  of  the  preceding  species,  and  is  with  difficulty 
•distinguished  from  it.     Mr.  Nicholson  sends  me  the  same  plant  from  Offham,  Sosses. 

4.  Pissidens  incurvus  Starke  (Tab.  XX.  D.). 

Resembling  F.  viridulus,  but  rather  larger ;  leaves  broadly 
oblong-lanceolate,  rather  obtuse  and  apiculate,  narrowly  bordered, 
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more  widely  at  base  ;  seta  longer,  flexuose,  bright  red,  capsule 
4:ernuous  or  horizontal,  unequal,  often  arcuate,  oval  or  very 
shortly  cylindric,  larger.  Male  flower  on  a  very  short  basal 
branch. 

Var.  ^.  tamarindifolius  Braithw.  (F,  tamarindifolius  Wils., 
Handb.  Ed.  I.)  (Tab.  XX.  E.).  Differs  from  type  in  habit;  stems 
taller,  leaves  distant,  very  short,  about  twice  as  long  as  broad, 
/rval-oblong,  spreading  or  slightly  recurved,  in  6-10  pairs;  fruit 
terminal  or  lateral,  shorter. 

Hab.     Clay  banks,  etc.     Frequent.     The  var.  iS  rare.     Fr.  winter. 

The  form  of  the  capsule  is  almost  the  only  distinguishing  feature  between  this  and 
F.  mridtdus  ;  in  its  typical  form  it  is  quite  a  different  looking  plant,  but  forms  occur 
^th  shorter,  less  curved  capsules,  and  these  must  be  looked  upon  as  intermediate 
links.  The  fruit-stalk  is  usually  taller,  of  a  brighter  red  ;  when  in  fruit  and  closely 
tufted  the  plant  bears  a  sup>erficial  resemblance  to  Dicranella  varia. 

Examination    of   further    material    has    convinced    me    that   the  characters  of 

F.  tamarindifolius  are  too  unstable  to  allow  of  more  than  varietal  rank.  The  short 
<listant  leaves  are  not  always  accompanied  by  the  taller  stems,  nor  by  the  short 
•capsule,  which  latter  character  is  at  times  also  found  associated  with  typical  leaves  of 

F,  incurvus. 

5.    Fissidens    bryoides    Hedw.      (Hypnum   bryoides   L.) 

(Tab.  XX.  F.). 

Very  densely  gregarious  or  tufted ;  dark  green,  ^-i  inch  high. 
Leaves  in  few  or  many  pairs,  oblong-lingulate,  abruptly  acuminate 
or  rather  obtuse  and  apiculate  ;  border  strong,  especially  on  the 
sheathing  laminae ;  at  apex  continuous  and  confluent  with  the 
nerve  or  becoming  faint  and  almost  disappearing,  with  a  few 
obscure  denticulations ;  inferior  lamina  distinct  to  base.  Cells 
about  the  same  as  in  the  three  previous  species,  obscure,  rounded- 
hexagonal,  8-10  i».  wide.  Autoicous ;  male  inflorescence  conspicuous 
in  the  axils  of  the  leaves,  the  antheridia  naked  or  more  frequently 
bracteate.  Seta  red,  terminal,  capsule  erect,  symmetrical ;  lid 
acutely  conical,  peristome  highly  papillose. 

Var.  j8.  intermedius  Ruthe.  Leaves  less  acuminate,  with 
shorter  and  wider  points,  the  inferior  lamina  not  continued  to 
base,  often  ceasing  half-way  down  the  leaf,  border  narrower, 
sometimes  almost  obsolete  on  the  superior  and  inferior  laminae ; 
male  flowers  very  minute  and  inconspicuous. 

Hab.  Clay  banks,  woods,  etc.,  common.  The  var.  /3,  Sussex ;  Dublin.  Fr. 
winter. 

The  axillary  male  flowers  form  the  character  by  which  this  species  is  most  readily 
realised  from  its  allies ;  these  are,  however,  sometimes  very  minute,  and  very  rarely 
the  male  flower  is  found  on  a  radical  branch,  according  to  Braithwaite ;  in  such  cases 
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it  is  known  from  all  the  preceding  species  by  its  larger  sire,  more  distinct  border,, 
symmetiical  capsule,  and  continuous,  almost  decurrenl  inferior  lamina  of  the  leaves  ; 
the  nerve  also  is  as  a  rule  more  percurrent,  usually  passing  into  the  apiculus.  F. 
ituonstans  Schp.,  found  by  Boswell  in  Oxfordshire,  and  later  in  other  localities,  is 
now  generally  admitted  to  be  a  form  or  sport  rather  than  a  permanent  variety,  far  less 
a  separate  species ;  and  this  is  supported  by  the  fact  that  similar  variations  occur  in 
othei  species,  ^.?.,  F,  incurvus  var.  fi.  In  this  form  the  fruit  is  sometimes  terminal^ 
sometimes  lateral,  the  two  conditions  sometimes  occurring  on  the  same  stem  ;  at  other 
times  it  is  basal,  while  the  position  of  the  male  flower  is  equally  variable.  In  other 
respects  it  is  similar  to  F,  bryoides. 

The  var.  intermedius  is  peculiar  in  habit,  the  short  inferior  lamina  giving  it  a 
very  singular  appearance. 

F,  Orrii  Lindb.  {F,  tequendamensis  Mitt.)  must,  I  think,  undoubtedly  be 
excluded  as  an  introduction  ;  its  main  feature  is  the  longly  excurrent  nerve. 

*  Pissidens  Oumowii  Mitt.     (F.  bryoides  var.  caespitans  Schp., 
Syn.)     (Tab.  XX.  G.). 

Taller,  1-2  inches,  soft,  caespitose,  often  very  densely  and 
compactly  tufted,  bright  glaucous  green  above,  pale  red  or  whitish 
below ;  stems  clothed  with  red  radicles.  Leaves  very  numerous, 
rather  narrower  and  often  more  acute ;  the  border  variable,  but^ 
with  the  nerve,  usually  strong,  white  and  shining  when  dry. 
Capsule  small,  slightly  inclined  and  unequal,  often  hidden  by  the 
upper  leaves  of  the  innovations. 

Hab.  Cliffs,  banks,  and  caves,  principally  near  the  sea ;  rare.  South-west 
England  ;  North  Wales  ;  North  of  Ireland. 

Very  noticeable  in  size,  colour,  and  mode  of  growth,  of  a  more  delicate  texture 
than  F,  bryoides ,  and  with  the  capsule  distinctly  asymmetric  ;  I  do  not,  however,  find 
the  other  characters  sometimes  given,  as  to  width  of  limb,  form  of  leaf,  etc.,  by  any 
means  constant.  I  have  also  several  times  found  intermediate  forms  diflicult  to 
determine  in  the  absence  of  fruit.  Mitten  places  it  under  the  Section  with  the 
**  male  fiower  either  basal  or  terminal,"  but  in  all  the  specimens  I  have  examined  (some 
of  them  plants  of  Curnow's  own  gathering  and  verified  by  Braithwaite)  they  are 
axillary,  and  no  less  conspicuous  than  in  /'.  bryoides.  The  presence  of  abundant 
radicles  on  the  stem  is  an  unusual  feature  in  this  genus. 

When  young  the  bright  pale  green  plants  form  dense,  rounded,  depressed  tufts 
(whence  Schimper's  varietal  name),  and  the  stems  scarcely  show  at  that  time  the 
special  features  distinguishing  the  plant  in  its  more  mature  condition,  though  markedly 
diffeiing  from  /^  bryoides  in  colour  and  compact  growth.  Instead  of  dying  down 
annually  and  innovating  only  from  the  base,  as  with  F.  bryoides  and  most  of  our  small 
species,  the  stems  continue  to  grow  terminally,  and  innovate  laterally  especially  below 
the  perichsetium,  thus  becoming  perennial  ;  while  the  lower  part  of  the  stems,  closely 
compacted  together,  and  interwoven  by  purple  radicles,  give  the  interior  of  the  tufts 
an  almost  corky  consistency  in  the  best  developed  forms. 

6.    Pissidens  rivularis  Spruce.    (Tab.  XX.  H.). 

Allied  to  F,  bryoides,   but  taller,  i-i  inch  high,  dull  green, 
not  radiculose.     Leaves  long,   crowded,  elongate-lingulate,  broad 
at  apex  or  narrowly  acute  ;  border  very  thick  and  yellowish,  con- 
tinuous to  apex,  as  is  also  the  nerve,  which  runs  out  into  a  point, 
forming  with  the  borders  a  stout  mucro ;  areolation  very  dense 
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and  opaque,  distinctly  smaller  than  in  F,  bryoides,  6-8  ji  wide,  not 
incrassate.  Capsule  on  a  terminal  slender  flexuose  seta,  erect  or 
slightly  inclined,  symmetrical,  similar  to  that  of  F.  bryoides,  Male 
flowers  axillary,  as  in  the  latter  species. 

11 AB.  Wet  rocks  by  springs  and  waterfalls.  Very  rare.  Fairlight  Glen, 
Hastings.     Fr.  winter. 

A  very  distinct  species,  separated  from  the  following  ones  by  the  axillary  male 
inflorescence  and  the  minute  areolation,  from  F.  bryoides  by  the  more  robust  habit, 
the  smaller,  opaque,  chlorophyllose  cells,  and  the  very  thick,  solid  border.  F,  Curnowii 
is  a  more  delicate  plant  with  narrower  border  and  thinner,  more  pellucid  areolation. 
The  strong  border  and  nerve  are  obvlbus  with  a  lens,  especially  in  the  dry  state,  but  it 
would  be  difficult  to  distinguish  F.  rivularis  in  the  field  from  F,  rufulus  and  F. 
^rassipes,  except  perhaps  by  the  stout  rigid  mucro  of  the  leaves,  which  are  wanting  in 
the  red  tinge  so  often  found  in  those  plants. 

According  to  my  experience,  the  fruit  is  only  just  ripe  in  January.  The  plant 
appears  to  have  become  destroyed  in  Holmes*  original  station,  but  has  turned  up  in 
several  other  spots  in  Fairlight  Glen,  so  that  fortunately  it  is  not  likely  to  be  lost. 

7.    Pissidens    crassipes   Wils.      fF.  viridulus  y?s.  fontanus 
Braithw.,  Br.  M.  Fl.,  p.  71)  (Tab.  XX.  I.). 

\\i  dark  green  dense  tufts,  often  submerged,  tall,  i-2  inches 
long,  rather  rigid,  often  emitting  tufts  of  red  radicles  from  the 
axils  of  the  leaves.  Leaves  oblong-ligulate,  shortly  and  obtusely 
acuminate  at  summit,  border  thick,  vanishing  below  the  minutely 
serrulate  apex,  often  irregularly  nodulose  or  denticulate,  frequently 
tinged  with  red  ;  nerve  thick,  reddish,  vanishing  in  the  apex. 
Dorsal  lamina  usually  ceasing  above  base.  Sheathing  laminae 
mostly  less  than  half  length  of  leaf.  Cells  large,  12-18  ft  wide, 
rather  lax  and  irregular,  with  thin  walls,  deep  green  with 
chlorophyll  and  opaque.  Dioicous,  Male  inflorescence  terminal, 
-conspicuous  Fruit  terminal,  on  a  short,  thick,  reddish  flexuose 
and  often  geniculate  seta,  erect  or  inclined ;  lid  acutely  conical. 
Spores  twice  as  large  as  in  F.  viridulus, 

Hab.  Stones  in  streams,  especially  in  calcareous  districts.  Not  common.  Fr. 
date  autumn. 

Although  by  many  authors  this  is  united  to  A  viridulus^  it  appears  to  be  a  good 
species,  differing  not  only  in  the  much  larger,  opaque  cells,  but  also  in  the  form  of  the 
leaf  ap>ex,  which  in  this  is  bluntly  triangular,  sometimes  almost  rounded,  but  in  the 
smaller  plant  is  acute  and  often  apiculate.  The  seta  is  also  thicker,  and  this  must  not 
be  looked  upon  as  a  necessary  consequence  of  its  aquatic  habit,  since  in  F.  rivularis^ 
equally  aquatic,  it  is  particularly  slender.  It  is  much  nearer  F.  rufulus^  and  indeed 
can  sometimes  hardly  be  separated  except  by  the  larger,  thin-walled  cells.  I  find  it 
4ibundantly  fruiting  in  Northamptonshire  with  the  capsules  exceedingly  polymorphous 
both  as  to  form  and  direction,  sometimes  being  arcuate  as  in  F,  incurvus. 

The  apex  of  the  leaf  is  frequently  eroded  and  may  thus  appear  to  be  more  obtuse 
•than  is  really  the  case. 
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8.  PissideDS  ruftdus  B.  &  S.    (Tab.  XX.  J.). 

Resembling  the  last,  but  with  the  leaves  slightly  shorter^ 
broader  and  more  obtuse,  almost  always  with  some  tinge  of  red^ 
especially  on  the  nerve  and  border  of  the  older  leaves.  Dorsal 
lamina  usually  reachmg  base.  Sheathing  laminae  mostly  above 
half  length  of  leaf.  Cells  smaller,  somewhat  incrassate,  more 
regularly  hexagonal,  rather  obscure  but  less  so  than  in  F.  crasstpes. 
Fruit  terminal  on  a  paler,  more  slender  seta,  the  capsule  more 
regular ;  lid  variable. 

Hab.     Stones  in  mountain  streams  ;  very  raije.     Fruit  late  summer,  rare. 

The  smaller,  incrassate  cells  are  the  chief  character  by  which  this  may  be  known 
from  the  last  ;  but  certain  forms  are  in  my  opinion  exceedingly  difficult  to  determine 
with  certainly.  As  a  rule  the  leaves  in  F.  rufulus  are  shorter  and  more  obtuse,  the 
border  more  markedly  red  ;  but  these  characters  appear  ai  limes  in  the  other  species. 
The  varying  lengths  of  dorsal  lamina  and  sheathing  laminae,  emphasised  by  Limpricht, 
are  ceriainly  not  constant.  The  fruiting  characters  must  also  1^  considered 
untrustworthy,  as  however  constant  they  may  be  in  the  present  plant  (though  there  is 
considerable  discrepancy  in  the  various  descriptions)  similar  forms  may  with  certainty 
be  looked  for  in  the  variable  F.  crassipes.  Fruiting  specimens  gathered  by  the  Rev. 
H.  G.  Jameson  in  the  R.  Wharfe  (from  which  the  above  description  of  the  fruit  is 
taken)  do-  not  agree  with  the  descriptions  of  either  Braiihwaile  or  Boulay  ;  they  have 
the  cells  however  less  incrassate  than  usual,  and  possibly  are  not  typical  F.  rufuius^ 
but  they  certainly  cannot  be  referred  to  ihe  last  or  to  any  other  of  our  species.  The 
two  species  certainly  require  further  elucidation. 

9.  Pissidens  osmundoides  Hedw.     {Dicranum  osmundoides 

Sw.)     (Tab.  XX.  K.). 

Tall,  in  dense  tufts,  very  compact  at  the  base,  2-6  inches 
high,  bright  or  yellowish  green  ;  stems  slender,  branched, 
radiculose.  Leaves  short,  broadly  Ungulate,  abruptly  narrowed  at 
apex  and  apiculate,  or  broadly  pointed ;  sheathing  laminae  more 
than  half  the  length  of  the  leaf,  broad ;  inferior  lamina  reaching 
nearly  to  the  base  of  the  leaf,  often  abruptly  ceasing ;  areolation 
larger  than  in  any  of  the  foregoing  species,  14-20  /x  wide  (but  often 
much  smaller  even  in  leaves  from  the  same  stem),  more  regularly 
hexagonal-rounded,  incrassate,  a  single  row  at  margin  smaller  and 
often  paler  or  discoloured,  but  without  a  thickened  border  of  narrow 
cells ;  a  row  or  two  on  each  side  of  the  nerve  also  often  paler  and 
more  pellucid ;  nerve  ceasing  some  distance  below  the  apex  ;  margin 
faintly  and  regularly  crenulate  with  the  projecting  cells,  which 
are  also  turgid  and  prominent  on  the  surface  of  the  leaf.  Seta 
terminal,  purple ;  capsule  rather  small,  narrow-oblong,  erect  or 
slightly  inclined,  thick-walled,  dark  coloured ;  calyptra  mitriform,. 
lobed  at  the  base,  or  cucullate  ;  lid  long,  rostrate.  Dioicous  ;  male 
flower  terminal. 
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Hab.     Wet  rocks  and  mountain  slopes.     Not  common.     Fr.  summer. 

Quite  distinct  from  any  of  the  other  terminal -fruited  species  in  the  tall,  slender 
growth  and  non>bordered  leaves.  It  is  more  likely,  in  the  absence  of  fruit,  to  be 
confused  with  one  of  the  following  species,  especially  F.  taxifolius  and  F.  decipiens^ 
the  latter  of  which  it  much  resembles  in  habit  ;  the  former  will  be  easily  known  by  its 
shorter  stems  and  narrower  leaves  with  the  nerve  percurrent  or  even  excurrent ;  and 
F,  decipiens  by  its  longer,  serrated  leaves  with  broad  margin  of  paler  cells,  and  much 
smaller  areolation. 

The  cells  in  this  species  vary  considerably  in  size,  even  on  the  same  stem,  but 
ordinarily  they  are  of  about  the  dimensions  given  above,  or  even  larger  in  the  lower 
leaves  of  the  stem  ;  the  smaller  cells  appear,  indeed,  to  be  confined  to  the  upper 
leaves. 

10     Pissidens  serrulatus  Brid.    (Tab.  XX.  L.). 

Loosely  tufted,  pale  green,  robust ;  stems  simple  or  branched 
i\\.  the  base,  1-3  inches  high,  erect,  rather  rigid.  Leaves  very 
large,  crowded,  longer  towards  the  top  of  the  stem,  broadly 
Ungulate,  sometimes  i  inch  in  lenj>th,  straight,  solid;  at  apex 
shortly  acuminate  or  acute,  the  tip  often  irregular  and  turned  to 
one  side,  unequally  serrate ;  nerve  rather  thick,  vanishing  at 
apex;  cells  rather  large,  10-15 /a,  incrassate,  often  in  two  strata; 
each  cell  prominent,  on  both  faces  of  the  leaf,  in  a  high^  conical 
protuberance;  hexagonal -rounded,  at  margin  with  about  four  rows 
of  thinner,  paler  or  yellowish  cells,  less  chlorophyllose  and  more 
mcr2LSSd±^^  forming  a  more  or  less  distinct  pale  marginal  band  to 
the  leaf^  regularly  crenulate;  inferior  lamina  wide  and  ceasing 
abruptly  at  base.  Dioicous ;  male  flowers  axillary  or  terminal, 
large,  conspicuous  ;  fruit  terminal,  seta  stout,  yellowish,  flexuose  ; 
capsule  inclined,  oblong,  dark  brown,  thick-walled. 

Hab.     Damp  banks  by  streams,  and  rocks.     Very  rare ;  near  Penzance. 

The  male  plant  alone  has  l>een  found  in  this  country.  It  is  a  very  rare  European 
species,  but  grows  and  fruits  abundantly  in  Teneriffe.  From  its  large  size  it  can  only 
be  confused  with  the  following  species,  or  with  very  robust  forms  of  F.  adiantoides  : 
the  latter,  however,  very  rarely  equals  it  in  the  length  of  the  leaves,  and  the  cells  are 
larger  and  much  less  papillose  ;  the  texture,  also,  is  softer  and  less  rigid.  F. 
polyphyllus  differs  in  the  characters  detailed  under  that  species,  of  which  this  is  by 
some  writers  considered  a  variety. 

11.    Pissidens  polyphyllus  Wils.    (Tab.  XX.  M). 

Very  robust  and  tall,  j-/2  inches  long,  deep  green,  rigid, 
stems  often  prostrate  or  pendent,  radiculose.  Leaves  crowded, 
sometimes  slightly  falcate,  incurved  and  flexuose  when  dry, 
narrowly  Ungulate-lanceolate ,  very  long,  without  any  distinct 
band  of  marginal  cells,  obtusely  pointed,  minutely  crenulate  all 
round,  or  with  a  few  obscure    serratures  at  point  ;   nerve  thick. 
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rather  broad ;  inferior  lamina  more  narrowed  at  base,  less  abruptly- 
ceasing;  cells  ^/«<7^/A  or  only  faintly  protuberant;  near  the  nerve 
12-16  ft  wide,  gradually  decreasing  in  size  towards  margin,  a  single 
marginal  row  usually  very  small,  8-Q  /j-  Dioicous  ;  male  inflores- 
cence as  in  the  last ;  fruit  lateral,  near  the  top  of  the  stem ;  capsule 
as  in  F.  serru/atus. 

Hab.  Wet  rocks,  in  and  by  streams.  Very  rare,  but  occasionally  abundant 
where  it  occurs.  Cornwall  ;  Devon  ;  N.  Wales  ;  Ireland.  Fruit  not  found  in 
Britain. 

A  still  finer  plant  than  the  last  ;  it  has  only  recently  been  found  in  fruit,  in 
Fini-iierre.  The  narrower  leaves  without  the  pale  marginal  band,  and  with  almost 
entire  less  acuminate  apex,  and  the  Imrdly  papillose  cells,  separate  it  from  the  last,  as 
do  also  the  habit  and  colour  ;  these  characters  with  the  different  position  of  the  female 
flower  appear  amply  sufficient  to  warrant  its  retention  as  a  species.  I  have  found  the 
nerve  in  A',  polyphyllui  constantly  broader  and  less  well-defined  than  in  F,  serrulcUus. 

12.    Fissidens  adiantoides  Hedw.    (Hypnum  adiantoides  L.) 

(Tab.  XXI.  A). 

Deep  or  yellowish  green,  1-4  inches  high,  rarely  up  to  9  or  10 
inches,  variable  in  size  and  habit,  sometimes  slender  and  short- 
leaved  as  in  F.  osmundoides,  sometimes  robust  and  rivalling 
F,  polvphyllus.  Leaves  without  a  thickened  border,  usually 
crowded,  broadly  oblong- lanceolate,  acute  or  shortly  acuminate, 
crisped  when  dry,  especially  at  the  tip,  inferior  lamina  broad  and 
usually  ceasing  abruptly  at  base  ;  margin  crenulate,  towards 
apex  more  distinctly  and  unequally  serrate ;  nerve  vanishing  at 
apex.  Cells  rather  large,  usually  12-18  /t*  wide,  2-4  rows  at  edges 
often  a  little  pajeT^/brming  an  obscure  marginal  band,  which  is, 
however,  variable  and  not  always  present,  most  distinct  in  the 
older  leaves.  Autoicous  or  dioicous  ;  fruit  lateral,  from  the 
middle  of  the  stem,  several  arising  from  the  same  stem  ;  seta 
stout,  red,  flexuose,  long ;  capsule  horizontal  and  arcuate,  or  erect 
and  symmetrical,  dark-coloured ;  lid  long-beaked.  Male  flowers 
axillary,  small. 

Hab.     Bogs,  wet  rocks  on  mountains,  etc.     Common.     Fr.  winter. 

Very  variable,  but  in  its  ordinary  forms  recognised  at  sight  by  its  larger  size, 
etc  ,  from  all  the  allied  species  but  F.  decipuns  ;  from  this  it  is  known  by  the  larger 
cells  and  less  distinct  marginal  l)and,  from  F.  osmuudoities  and  F,  taxi/oiius  by  the 
larger,  more  serrate  leaves,  and  from  the  latter  species  also  by  the  shorter  nerve. 

In  grassy,  drier  spots  the  plants  are  dwarfed,  the  stems  short,  the  leaves  small, 
an<l  often  less  distinctly  Iwrdered  with  pale  cells  ;  in  these  cases  the  cells  are  often 
smaller,  sometimes  as  little  as  8-10  /a.  F.  colli fuis  Mitt,  appears  to  l>elong  here,  but 
I  am  unable  to  find  any  constant  characters  that  would  warrant  its  being  retained  as  a 
species,  or,  indeed,  even  as  a  variety.  This  form  occurs  frequently  on  the  chalk 
downs  of  the  south  coast,  but  even  among  these  chalk  plants  of  identical  habit  there 
does  not  appear  to  be  any  uniformity  in  the  size  of  the  cells. 
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These  smaller  forms  are  sometimes  difficult  to  separate  from  F.  decipiens^  which 
occurs,  though  rarely,  in  similar  dry  grassy  stations;  as  a  rule  the  latter  plant  has 
more  obscure  areolation,  and  more  distinctly  bordered,  more  serrate  leaves. 

13.    Pissidens  decipiens  De  Not.  (Tab.  XXI.  B.). 

Intermediate  in  size  between  F.  adiantoides  and  F.  taxi- 
folius,  usually  more  slender  than  the  first  and  taller  than  the  last, 
hut  variable  ;  in  dense  dull  green  or  blackish  erect  tufts.  Leaves 
crowded,  lingulate,  acute  but  not  acuminate,  crenulate  at  margin, 
in  the  upper  half  coarsely  and  unequally  serrate ;  cells  smaller, 
6-8  ft,  more  obscure  than  in  F,  adiantoides,  incrassate ;  about 
four  rows  at  margin  more  incrassate  and  less  obscure,  forming  a 
more  distinct  pale  or  yellowish  band  round  the  leaf.  Dioicous  or 
autoicous  ;  female  flowers  often  very  numerous,  seta  from  middle 
and  lower  part  of  stem,  short,  slender,  pale  red ;  capsules  oval- 
oblong  ;  lid  rostrate. 

Var.  /i^.   hrevifolius  Lindb.     Leaves  crowded,  much  shorter, 
less  distinctly  serrate,  with  a  narrower  band  of  pale  cells. 

Hab  Wet  rocks  in  mountainous  countries  ;  rarely  among  grass  at  lower  levels. 
Frequent.     The  var.  i3,  Killarney.     Fr.  winter  and  spring. 

The  distinctly  smaller  areolation  and  the  more  conspicuous  band  of  marginal 
paler  cells  chiefly,  and  in  general  easily,  chaiacierise  this  species.  It  is  usually  but 
not  always  distinguishable  from  F.  adiautoides  by  the  more  slender  stems,  from 
F.  iaxifolius  by  the  taller  stems  and  different  habitat,  shorter  nerve  and  serrate 
leaves,  and  from  F.  osmundoides  by  the  serrate  apex  of  the  leaf  and  small  cells. 
Small  forms  of  F.  decipiens  have  frequently  passed  under  the  name  of  F,  collinus 
Mitt. 


14.     Pissidens    taxitolius    Hedw.    (Hypnum  taxi  folium    L.) 

(Tab.  XXI.  C). 

Typically  the  smallest  of  the  lateral-truited  species,  usually 
less  than  i-inch  high,  rarely  exceeding  one  inch  ;  dark  green, 
often  with  a  tin^^e  of  reddish  brown,  branched  from  the  base, 
suberect.  Leaves  crowded,  usually  longest  in  the  middle  of  the 
stem,  oblong-lingulate.  broadly  pointed  and  apiculate  with  the 
percurrent  nerve,  not  bordered;  inferior  lamina  ceasing  abruptly 
at  base  ;  cells  as  in  the  last  species,  but  less  opaque  and  with 
thinner  walls,  marginal  cells  not  distinct,  though  those  of  the 
outer  row  are  occasionally  more  pellucid  and  slij^htly  different  in 
shape,  regularly  and  almost  uniformly  crenulate  or  finely  serrulate 
from  base  to  apex.  Autoicous,  male  flowers  on  short  basal 
branches.  Seta  red,  from  near  the  base  of  the  stem,  flexuose, 
rather  long ;  capsule  equal  and  suberect  or  variously  inclined  and 
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gibbous,  sometimes  almost  pendulous;  lid  longly  rostrate;  peris- 
tome large,  bright  red. 

Hab.     Woods,  roadsides,  etc.,  usually  on  clay.     Common.     Fr.  winter. 

Readily  known,  in  its  usual  form,  from  the  larger  species  by  its  shorter  stems- 
and  leaves  ;  under  the  microscope  the  percurrent  or  excurrent  nerve  and  entire 
absence  of  marginal  band  easily  determine  it.  It  is  not  a  variable  species  except  in 
the  form  and  direction  of  its  fruit.  A  tall  form,  however,  occurs,  probably  deserving^ 
of  varietal  rank,  but  still  suh  judice.  In  this  form,  sometimes  at  least,  the  setae  axe^ 
produced  from  the  middle  and  upper  part  of  the  stem. 


29.    OOTODIOERAS  Brid. 


Aquatic  plants,  with  flaccid,  floating  stems.  Stems  without 
central-strand,  branched,  with  short  deciduous  branchlets.  Leaves 
without  cartilao:inous  border,  the  sheathing  laminae  only  y^  or  % 
the  length  of  the  leaf.  Capsule  on  a  very  short  seta,  often 
deciduous.  Calyptra  conical,  undivided,  very  small.  Capsule 
small,  without  stomata, 

Deriv.  oktcd  (okto)  eight,  and  SiKc/oas  (dikeras)  a  double 
tooth,  erroneously  based  on  the  supposition  that  the  peristome 
teeth  were  in  eight  pairs. 

1.     Octodiceras  Julianum  Brid.  {Fontinalis  Juliana   Savi  ; 
Conomitrium  Julianum  Mont,  Schp.  Syn.)  (Tab.  LXII.  A.). 

Stems  extremely  slender,  capillar}'-,  flaccid,  much  branched, 
1-3  inches  long,  rarely  4  inches,  dark  green.  Leaves  distant^ 
spreading,  long  (1-2  lines)  and  very  narrow,  tapering  to  a 
sub-obtuse  point ;  margin  entii-e,  without  any  border  ;  dorsal 
lamina  ceasing  above  base,  nerve  vanishing  at  some  distance 
below  apex.  Cells  14-20  /a,  becoming  smaller  towards  margin, 
thin-walled,  irregularly  hexagonal. 

Capsule  scarcely  raised  above  the  perichaetial  bracts,  on  a 
short  stout  seta,  elliptical,  erect,  symmetrical ;  lid  as  long  as  the 
capsule,  rostellate.  Calyptra  fringed  at  base.  Peristome  imper- 
fect, of  16  short  truncate  teeth. 

Hab.  Attached  to  siones  and  wood  in  streams.  Very  rare.  R.  Severn,  neat 
Bewdley  (J,  B.  Duncan,  igoi ).  Fruit  rare,  ripe  in  spring  and  summer  ;  not  at 
present  found  in  Britain. 

Mr.  Duncan's  investigations  show  that  this  interesting  and  very  distinct  addition 
to  our  Flora  is  not  a  mere  casual,  but  may  be  looked  upon  as  a  true  native,  as  might 
be  expected  since  it  occurs  in  streams  throughout  the  greater  part  of  Central  Europe. 
It  is  so  delicate  and  flaccid  that  it  is  easily  overlooked.  It  is  not  unusual  for  the 
capsule  to  fall  off  and  new  plants  to  spring  from  the  margin  of  the  calyptra. 
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Order  VIII.    GRIMMIACE^E. 

Plants  of  varying  habit,  most  frequently  in  dense  tufts  or 
cushions.  Leaves  in  many  rows,  crowded,  frequently  hyaline- 
tipped,  ovate-lanceolate  or  rarely  linear-subulate ;  upper  areola- 
tion  small,  usually  opaque  and  often  2-or  3-stratose,  lower  longer, 
with  the  walls  frequently  sinuose.  Capsule  on  a  straight  or 
arcuate  short  seta,  symmetrical  or  very  slightly  unequal,  oval  or 
cylindric.  Calyptra  mitriform  or  cucullate,  sometimes  papillose, 
smooth  or  sulcate.  Peristome  single,  resembling  that  of  Dicranum,. 
but  without  vertical  striae,  less  regularly  cleft,  the  exterior  plates 
usually  thickest  and  often  transversely  trabeculate.  Male  flowers 
gemmiform.     Almost  entirely  confined  to  rocks. 

The  Order,  as  above  defined,  forms  an  exceedingly  natural 
one;  there  is  a  great  uniformity  in  habit,  areolation,  fruit,  and 
especially  in  peristome.  The  peristome  of  Orthotrichum  and  its 
allies  is  of  an  entirely  different  character,  and  in  other  respects 
nothing  is  sacrificed  by  separating  the  two  Orders,  an  arrange- 
ment which  will  also  probably  be  found  by  the  student  to  simplify 
their  study. 

It  is  a  curious  fact,  and  one  which  a  beginner  will  find 
worth  remembering,  that  with  the  exception  of  Rhacomitrium 
lanuginosum  and  R.  canescens,  every  British  species  is  a  rock 
growing  plant. 

The  leaves  of  the  .species  of  Grimmiaceae,  as  contrasted  with 
those  of  most  Orders,  are  extremely  hygroscopic,  that  is  to  say 
while  undergoing  considerable  change  of  form  when  becoming  dry, 
they  very  quickly  recover  their  normal  shape  when  moistened, 
usually  from  being  twisted  or  incurved  rapidly  becoming  recurved, 
and  then  returning  to  their  normal,  more  or  less  straight  position. 
This  character  they  hold  in  common  with  the  Orthotrichaceae,  the 
Andreaeaceae,  and  many  of  the  Tortulaceae. 


30.    GRIMMIA  Ehrh. 


Mostly  short-stemmed  mosses,  growing  in  close  cushions  or 
tufts  on  rocks ;  stems  dichotomous.  Leaves  crowded,  more  or 
less  lanceolate,  usually  hyaline-pointed,  margin  frequently 
thickened,  almost  always  entire  ;  areolation  short  and  often 
opaque  above.  Seta  arcuate  or  straight.  Calyptra  smooth ; 
capsule  oval.  Peristome  teeth  16,  cleft  at  apex  or  entire^ 
lanceolate. 
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The  species  of  Grimm ia  are  for  the  most  part  recc^isable  as 
belonging  to  that  genus  at  first  sight,  but  are  difficult  of 
determination  specifically.  When  the  fruit  is  present  it  forms  a 
material  aid  to  identification,  but  it  is  frequently  wanting,  indeed 
in  some  species  it  has  not  yet  been  discovered,  and  the  determina- 
tion then  usually  rests  on  minute  differences  of  areolation,  difficult 
to  define  ;  and  a  microscopical  examination  of  specimens,  in  some 
of  the  critical  species,  is  imperative,  and  not  always  decisive. 

It  should  be  noted  that  the  hyaline  leaf-point  is  not,  as  in 
Barbula,  formed  by  the  excurrence  of  the  nerve,  but  by  the 
prolongation  of  the  lamina ;  the  nerve  being  lost,  in  most  of  the 
species,  in  the  apex,  at  the  base  of  the  hyaline  point.  The  leaves 
are  extremely  hygroscopic,  and  in  most  cases  when  wetted 
immediately  become  squarrose,  then  slowly  take  their  normal, 
more  or  less  erecto-patent  position.  In  examining  the  basal 
areolation,  mature  leaves  must  be  chosen,  as  in  the  young  leaves 
the  cells  often  present  a  very  different  appearance,  as  do  those  of 
the  perichaetial  bracts. 

The  margin  of  the  leaves  is  often  recurved,  and  the  presence 
or  absence  of  this  character  affords  a  useful  and  a  fairly  constant 
distinction  between  species.  It  should  be  noted  that  in  many,  if 
not  in  most  cases,  it  is  only  one  margin  that  is  recurved,  the  other 
being  plane.  The  transverse  sections  in  the  Plates  are  taken 
from  about  the  middle  of  the  length  of  the  leaf ;  the  margin  being 
often  plane  at  the  summit  and  towards  the  base,  while  recurved  in 
the  middle  portion. 

Deriv. — After  Grimm,  a  physician  and  botanist  of  Gotha. 

/Ls.  all  without  hyaline  points 2 

\Upper  Is.  with  hyaline  ptiints 6 

/Nerve  2-winged  at  back  above  ;  plant  tall '. /j".  patens 

(Nerve  not  winged  at  back     3 

/Ls.  obtuse,  cucuUate,  margin  erect  ;  dioicous   2^-  unkolor 

^\Ls.  more  or  less  bluntly  pointed,  not  cucullate 4 

/Basal  cells  elongate  and  sinuose  ;  dioicous 24.  airata 

"^^  Basal  cells  short ;  monoicous  ;  capsule  immersed    5 

TLs.  with  revolute  margin,  lanceolate;  (vars.  oO /.  apocarfa 

^\Ls.  with  erect  niargin,  narrow,  nerve  strong 2,  marUima 

^/Hyaline  points  short,  lower  Is.  often  muticous 7 

\Hyaline  points  of  upper  Is  formine  a  longish  hair 12 

/Capsule  immersed  ;  monoicous  * ^ 

'  \^ Capsule  exserted  ;  dioicous 9 

0/  riant  small,  dense,  soft,  dull-green  ;  peristome  teeth  cribrose /•.  conferta 

\  Plant  larger,  loosely  tufted,  coarser  ;  peristome  teeth  sub-entire /.  apoccarfa 

/Ls.  much  crisped  or  twisted  when  dry    10 

"\Ls.  not  (or  scarcely)  crisped  or  twisted    n 

/Ls.  very  curled  when  dry  ;  basal  cells  thin-walled jr.  incitrva 

\Ls.  spirally  twisted  when  dry;  basal  cells  incrassate 7.  torqmta 
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Upper  Is.  lung,  often  secund,  cells  quadrate  almost  to  base 14,  Hartmani 

Li.  short,  patent,  cellii  sinuose,  elongate  at  base   23.  elon^^ata 

/Capsule  immersed  ;  raonoicous  ;  plant  very  small 13 

\Capsule  exsertcd,  or  fruit  unknown  14 

I  Peristome  absent ;  Is.  ovate,  nerve  vanishing .j.  attodon 

^"(Peristome  present ;  Is.  usually  obovate,  nerve  running  out  into  the  hair.  4.  crinita 

TLeaf  margin  erect  (except  ovata) 15 

^-l  Seta  curved  when  moist  (or  fruit  unknown) ;  margin  recurved,  sometimes  on  one 
^         side  of  the  leaf  only 21 

(Seta  straight 16 
Seta  curved  /6*.  arenaria 

,rLs.  oblong-lanceolate,  contracted  to  along,  rough  hair 21.  Uucophaa 

\Ls.  lanceolate,  more  or  less  tapering 17 

(Basal  cells  rectangular,  scarcely  thickened,  not  sinuose iS 

'\Basal  cells  narrow,  incrassate,  more  or  less  sinuose    20 

(Lid  conic,  obtuse;  autoicous    ... 19 
Lid  rostrate  ;  dioicous;  (calyptra  cucullate  ;  basal  cells  short) ig.  montana 

{Calypira  mitriform  ;  capsule  pale  ;  lower  cells  elongate 16.  honiana 
Calyptra  cucullate;  capsule  brownish  ;  basal  cells  short 20.  alpestris 

fDioicous;  lid  rostrate;  calyptra  cucullate 18.  commutata 

\Autoicous;  lid  rostellate  ;  calyptra  mitriform 77.  ovata 

Hair-point  very  rough 22 

Hair-point  smooth  or  slightly  roughened  only 24 
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fLs.  broadly  pointed  ;  basal  cells  short 22.  homodictyon 

\Ls.  narrowly  tapering  ;  basal  cells  elongate  23 

/  Plant  robust ;  capsule  8-furrowed  ;  autoicous ! 12.  decipuns 

^\ Plant  smaller  ;  capsule  almost  smooth  ;  dioicous  /o*.  Muhlenbeckii 

Basal  cells  shortly  rectangular  25 

Basal  cells  elongate 29 

Monoicous  ;  plant  in  dense  rounded  cushions  ;  Is.  rather  suddenly  contracted  to  a 

hair  26 

Dioicous  ;  plant  loosely  tufted  ;  Is.  tapering  at  point   27 

Calyptra  mitriform  ;  lid  beaked  ;  Is.  bistratose  at  margin  8.  pulvinata 

[Calyptra  cucullate  ;  lid  blunt;  margin  unistratose 9.  orbicularis 

Plant  coarse  and  robust,  cells  mostly  more  or  less  sinuose 12^.  robusta 

Cells  not  (or  scarcely)  sinuose  28 

Ls.  subsquarrose,  hair  roughish    ir.  subsquarrosa 

Ls,  narrow,  patent,  point  smooth  10*.  Stirtoni 


-{ 


25 


/Plant  tall,  dull-green  ;  upper  cells  opnque ij.  eiaitor 

^\Planl  smaller,  yellowish  or  greyish  green 30 

^/Ls.  spirally  twisted  when  dry,  narrow  ;  plant  slender 6.  funalis 

\Ls.  scarcely  twisted  when  dry,  wider  at  base 10,  trichophylla 


A.  SCHISTIDIUM. 


Capsule    immersed,    on   a   short,   erect  seta,  wide-mouthed ; 
columella  remaining  attached  to  the  lid  when  the  latter  falls. 

1.    (Jrinunia     ai>OCarpa     Hedw.     (Bryum    apocarpum    L.) 
(Tab.  XXI.  D.). 

Extremely   variable   in   habit ;   in   its   typical  form  it  forms 
rather  loose,  small  tufts,  with  erect  rigid  stems,  about  i  inch  high^ 
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of  a  dull  olive  green  or  brownish  colour.     Leaves  broadly  ovate- 
lanceolate,  erecto-patent,  erect  when  dry  and  forming  a  cuspidate 
point  at  the  top  of  the   stem,   carinate  above,   margin   narrowly 
recurved  ;  the  point  entire  or  obscurely  notched  ;  nerve  vanishing^ 
at    or    below    apex,    slightly  roughened  behind,  terete  at  back  ; 
hair-point  variable,  usually  short,  hardly  \  length  of  leaf,  slightly 
rough,    flattened,    sometimes    wanting  ;    lower  cells  rectangular, 
rather    short  and    firm,    then    quadrate,    with   the  walls  slightly 
sinuose,    in   upper  part   small,*  rounded  or  quadrate-hexagonal, 
incrassate,    opaque.     Perichaetial    bracts   wider,   thinner,  with  a 
narrower  nerve.     Calyptra  very  small,  not  reaching  below  the  lid, 
lobed  at  the  base.     Capsule  persistent,  oval-ohlong,  rather  thicks 
walled,  almost  concealed  by  the  perichaetial  leaves,  reddish  brown, 
with  a  ring  of  stomata  at  the  base,  which  are  sometimes  rather 
indistinct ;  lid  bright  red,  straight  or  oblique,  rostellate ;  j>eristonie 
teeth  inserted  below  the  mouth,  large,  bright  deep  red,  entire  or 
slightly  perforated,  rather  solid,  spreading  when  dry.    Columella 
attached    to    the    lid    and    falling    off    with    it.     Spores  8-14  /*. 
Autoicous. 

Var.  j8.  alpicola  Hook.  &  Tayl.  (Grimmia  alpicola  Sw.).  In 
small  short  tufts,  dark  or  dull  green.  Leaves  broad,  narrowed  to 
a  short  broadly  pointed  or  sub-obtuse  apex,  without  hair-point, 
entire  or  faintly  toothed.  Nerve  stout,  brown.  Cells  with  slightly 
thinner  walls,  not  sinuose.  Perichaetial  bracts  short,  often  broad, 
sub-obtuse  and  not  exceeding  the  capsule.  Capsule  rather  small, 
emergent,  shortly  elliptical  or  oval,  wide  mouthed  and  truncate 
when  empty,  golden  green,  thick-walled.  Lid  with  a  short  beak. 
Peristome  large,  bright  purple  red,  often  perforate.  Spores  larger^ 
16-20  ft,  finely  punctulate. 

Var.  7.  rivularis  W.  &  M.  (Grimmia  rivularis  Brid.).  In 
large,  often  floating  masses,  resembling  Cinclidotus fontinaloides. 
Stems  elongate,  2-4  inches  long,  much  branched,  densely  leaved 
above,  almost  naked  below.  Leaves  broadly  pointed,  sub-obttise, 
hairless,  often  toothed  at  apex,  frequently  secund.  Nerve  stout, 
Perichaetial  bracts  longer,  narrower.  Capsule  large,  wide- 
mouthed  and  hemispherical  when  empty,  brown.  Peristome  and 
spores  as  in  var.  p. 

Var.  S.  gracilis  W.  &  M.  (Grimmia  gracilis  Schleich.). 
Stems  long  and  very  slender,  rigid,  dark  reddish  brown, 
decumbent.  Leaves  often  seoind,  tapering,*  margins  strongly 
recurved,  often  toothed  at  apex.  Nerve  scabrous  at  back.  Cells 
incrassate,  sinuose.  Capsule  and  perichaetial  bracts  often  secund, 
capsule  rather  small,  elongate,  thin-walled. 
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Var.  €.  pumila  Schp.  Very  small  and  short,  in  dense  tufts, 
slender ;  leaves  narrower ;  capsule  small,  thin-walled,  oval,  with 
a  wide  mouth, 

Hab.  Stones  and  walls,  common.  The  vars.  i3,  7,  in  and  by  streams,  attached 
to  rocks.  The  var.  S  on  boulders,  usually  by  mountain  streams.  The  var.  c  on 
mountain  rocks.     Fr.  spring  and  summer. 

The  various  forms  of  this  common  moss  are  too  numerous  to  allow  of  detailed 
description.  The  hair-points  are  sometimes  wanting,  sometimes  prolonged  and 
boary,  entire  or  denticulate ;  the  leaves  are  variable  in  form,  colour,  and  direction, 
the  capsule  in  form  and  texture;  the  peristome  teeth  are  entire  or  more  or  less 
perforate,  while  ihe  habit  varies  from  a  dwarf  plant,  about  \  inch  in  height,  to  a 
robust  aquatic  form  almost  rivalling  Cinclidotus  fontinaloides  in  size  and  depth  of 
oioar.  The  var.  pumila  forms  a  transition  to  the  following  plant  ;  indeed,  forms 
occur  which  could  not  be  separated  from  G.  conferta  except  by  the  slightly  more  solid, 
less  cribrose  teeth. 

The  vars.  /3  and  7  are  closely  allied  to  one  another,  var.  rivularts  beine  an 
elongated,  robust  form  of  var.  alpUola  ;  there  is  a  good  deal  to  be  said  for  Limpridit's 
arrangement,  making  alpicola  a  distinct  species  with  rivularis  as  its  variety.^  The 
fonner  is  rare  with  us,  and  is  more  at  home  m  glacial  streams  at  high  altitudes.  * 

Innovations  are  formed  below  the  fruit,  which  soon  overtop  it,  so  that,  in  vars. 
7  and  8  especially,  as  it  persists  for  seversd  years,  it  has  all  the  appearance  of  being 
lateral,  several  capsules  often  appearing  one  above  the  other  on  the  same  stem. 

When  the  capsules  are  present  this  can  hardly  be  taken  for  any  other  moss  ;  in 
their  absence  the  colour,  the  cuspidate  branches,  and  the  shortly  hyaline  leaf-points 
make  it  an  easily  recognised  plant.  It  is  a  coarser,  more  rigid  plant  than  most  of  the 
species  of  this  genus. 

♦  Grimmia  conferta  Funck  (Tab.  XXI.  E.). 

Resembles  G,  apocarpa  var.  pumila;  plants  small  in  dense 
cushions,  greyish  green  above,  rather  softer  in  texture,  leaves 
small,  shortly  hair-pointed ;  nerve  prominent  at  back  of  leaf; 
areolation  small.  Capsule  thin-walled,  ovate-globose,  hemis- 
pherical after  the  fall  of  the  lid;  peristome  teeth  thin,  pale 
orange  red,  variously  divided  2XiA  perforated,  fragile, 

Var.  )8.  pruinosa  Braithw.  (G.  pruinosa  Wils.,  Schp.  S3m.). 
More  robust ;  leaves  broader,  the  upper  with  long,  smoothish 
hair-points;  capsule  longer;  peristome  teeth  narrower,  often 
reflexcd. 

Hab.  Mountain  rocks,  very  rare ;  Scotland.  The  var.  i9,  Scotland ;  Ireland. 
Fr.  spring. 

G,  conpsHa  though  treated  as  a  species  by  Braithwaite  and  most  authors,  is,  I 
think,  too  slightly  marked  and  too  closely  linked  with  G.  apocarpa  by  the  var.  pumila 
of  the  latter  as  well  as  by  its  own  var.  pruinosa^  to  be  maintained  independently  ; 
I  can  find  no  constant  difference  in  the  form  of  the  leaves  or  the  size  of  their  cells  ; 
while  the  capsule  in  G.  apocarpa  var.  pumila  is  sometimes  exactly  that  of  G,  conferta^ 
and  the  difference  in  the  amount  of  perforation  of  the  peristome  teeth  is  only  one  of 
<J^ee.  The  paler  colour  of  the  peristome  teeth  emphasised  by  Limpricht  is,  I  think, 
a  character  of  doubtful  importance,  but  it  may  have  some  value.  That  of  the  central 
strand  of  the  stem,  distinct  in  G.  conferta,  indistinct  in  G.  apocarpa,  whatever  its 
norphologtcal  value,  scarcely  affords  a  very  practical  assistance  in  discriminating 
%A  two. 

Both  plants  have  a  form  with  obtuse  hairless  leaves,  that  of  the  present  one 
coostitmiog  the  var.  dbtusifolia  of  Schimper. 


Digitized  by  VjOOQIC 


144  GRIMMIACEiE. 

2.    Grimmia  maritima  Turn.    (Tab.  XXI.  F.). 

In  dense  rigid  cushions,  yellowish  green  on  the  surface, 
blackish  below,  1-2  inches  high.  Leaves  crowded,  stiff,  solid, 
erecto-patent ;  when  dry  appressed,  slightly  and  rigidly  con- 
torted ;  rather  glossy,  elongate-lanceolate,  with  a  strong  brownish 
point,  chiefly  formed  of  the  nerve,  fiot  hyaline ;  margin  plane 
above,  slightly  refiexed  at  the  base,  entire,  except  at  apex,  where 
it  is  sparingly  crenu late-papillose  ;  nerve  strong,  reaching  ap>ex  or 
slightly  excurrent ;  cells  shortly  rectangular  and  pale  at  mid-base, 
(quadrate  at  margin),  soon  becoming  quadrate,  in  upper  part  of 
leaf  rounded-quadrate,  opaque,  in  two  or  three  strata.  Autoicous. 
Perichaetial  bracts  sub-falcate,  nerve  excurrent.  Capsule  im- 
mersed in  the  perichaetium,  pale  brown,  oval -globose,  wide- 
mouthed  and  turbinate  after  the  fall  of  the  lid ;  peristome  as  in 
G.  apocarpa,  but  with  broader,  more  solid,  slightly  perforated 
teeth. 

Hab.  Rocks  by  the  sea  ;  frequent  00  the  west  coast,  rare  on  the  eastern  side. 
Fr.  winter. 

G,  maritima  is  easily  known  by  its  more  rigid  habit,  narrower,  solid  leaves 
without  hyaline  points,  strong  nerve,  etc.  ;  it  is  one  of  the  very  few  mosses  which 
can  really  be  called  maritime,  growing  as  it  often  does  close  to  high  water  mark  and 
within  reach  of  the  spray,  on  siliceous  and  basaltic,  rarely  or  never  on  calcareous 
rocks.     It  appears  to  be  confined  to  the  northern  shores  of  the  Atlantic  Ocean. 


B.    GASTEROGRIMMIA. 

Capsule  immersed  on  a  curved  seta,  oval,  slightly  inflated  on 
one  side  at  base.     Leaf  margin  not  recurved. 

3.    Grimmia  anodon  B.  &  S.  (Tab.  XXI.  G.). 

In  small  cushions,  about  J-inch  high ;  hoary  with  the  hair- 
points  of  the  leaves  ;  stems  slender,  fragile,  brownish.  Lower 
leaves  small,  muticous,  ovate-lanceolate,  upper  larger,  broadly 
oblong-lanceolate  or  ob  ovate -oblong,  narrowed  at  apex  or  obtuse, 
concave,  apex  prolonged  into  a  rather  long,  flat  or  terete, 
denticulate  hair,  below  which  the  apex  of  the  leaf,  frequently  for 
some  distance,  is  also  hyaline,  a  narrow  hyaline  band  sometimes 
descending  still  further  at  each  margin ;  nerve  narrow,  thickened 
above,  prolonged  into  the  hair-point,  but  indistinctly.  Cells  at 
base  lax,  long,  rectangular,  hyaline,  with  thin  walls,  above  minute, 
rounded-quadrate,  incrassate,  chlorophyllose,  in  regular  longi- 
tudinal rows;  marginal  cells  in  the  upper  half,  and  of  all  the 
lamina  towards  apex  in  two  layers.     Capsule  small,  sub-globose. 
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swollen  on  one  side  at  base,  on  a  very  short  arcuate  seta,  thin- 
walled,  gymnostomous ,  wide-mouthed  when  dry  ;  calyptra  very 
small,  mitriform,  lobed  at  base;  lid  large,  mamillate.     Autoicous. 

Hab.  Dry  rocks  in  mountain  districts ;  very  rare.  Arthur's  Seat.  Near  Kendal. 
Fr.  spring. 

Although  very  different  from  the  next  species  in  the  fruiting  characters,  this 
plant  so  much  resembles  ic  in  the  foliar  organs  that  it  is  difficult  or  indeed  impos- 
sible to  recognise  it  except  by  the  upper  cells  being  in  two  layers.  The  nerve  is, 
perhaps,  usually  more  distinct  in  the  hair-point  in  G,  crinitay  but  this  is  certainly  not 
1  constant  character.  The  gradual  narrowing  of  the  leaf  apex  is  by  no  means  to  be 
relied  on,  as  leaves  are  often  found  quite  as  obtuse  as  in  (?.  crinita, 

4    Grimmia  crinita  Brid.  (Tab.  XXI.  H.). 

In  close  tufts  or  patches,  grey  with  the  hoary  leaf-points, 
short,  but  somewhat  variable  in  length.  Leaves  resembling  those 
of  the  last  species,  obtuse,  the  upper  broad  and  concave,  obovate, 
suddenly  hair-pointed,  the  upper  part  of  the  elongate  point  terete, 
smooth,  piliform,  consisting  of  the  longly  excurrent  nerve.  Cells 
in  one  layer  throughout  the  leaf.  Seta  longer,  capsule  more 
s)Tnmetrical  at  base,  oval,  faintly  striate,  brown ;  calyptra  rather 
larger,  cucullate ;  lid  obtusely  conical ;  peristome  teeth  lanceolate, 
cleft  mto  two  or  three  divisions,  which  are  often  more  or  less 
coherent. 

Hab.  Dry  calcareous  walls  or  mortar ;  very  raxe.  Near  Hatton,  Warwick- 
iire  (BagMo/I).     Fr.  spring. 

Differs  from  the  last  in  the  more  highly  developed  peristomate  fruit ;  and  also  in 
tbc  leaf-cells  being  in  a  single  layer  throughout  the  leaf. 

These  two  species  closely  resemble  Coscinodon  cribrosus^  but  the  sulcate  leaves, 
tbe  calyptra,  and  the  cribrose  peristome  teeth  of  that  plant  will  easily  separate  it. 

In  the  regions  of  the  Mediterranean  where  it  flourishes  best  it  forms  extensive 
Telfety  patches  resembling  a  mouse- skin  in  appearance. 


C.    EU-GRIMMIA. 


Capsule  exserted  on  a  straight  or  arcuate  seta,  regular. 
*  Seta  arcuate. 

5.  Grimmia   incurva   Schwaeg.    (G,  contorta  Schp.,  Syn.) 

(Tab.  XXI.  I.). 

In  short,  dense,  rounded  cushions,  deep  green  above,  blackish 

bebw.    Leaves  strongly  twisted  when  dry,  longly  linear  from  a 

narrow  lanceolate  base  (about  one  line  long),*  with  a  very  short, 

*  N.6. — The  measurements  of  the  length  of  the  leaves  are  exclusive  of  the  hair- 

poiots. 

K 
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narrow,  almost  smooth  hair-point,  faintly  and  narrowly  recurved 
at  margin  or  plane,  opaque  in  the  upper  part ;  nerve  terete  ajid 
well  defined  below,  above  obscure,  pellucid ;  cells  elongate- 
rectangular  at  base,  and  hyaline,  above  shorter,  chlorophyllose  ; 
hyaline  cells  extending  in  two  or  three  rows  at  margjin  higher  thaji 
in  the  middle  of  the  leaf  base  ;  cells  in  upper  part  quadrate-oval , 
opaque.  Dioicous.  Capsule  small,  smooth,  oval,  on  a  sliafhtly 
curved  seta,  erect  when  dry,  peristomate  ;  calyptra  mitriform  ;  lid 
conical,  obtuse.  Perichaetial  bracts  reaching  as  high  as  the 
capsule. 

Hab.  ,  Siliceous  rocks,  rare.  England  ;  Scotland ;  Wales.  Recently  foand  in 
abundance  on  one  of  the  Clee  Hills,  Shropshire,  by  the  Rev.  C.  H.  Binstead.  Fr. 
rare,  spring. 

The  close  dark  tufts  of  this  moss  with  much  curled  leaves  resemble  DicranomeisuM 
crispula^  and  may  very  tasily  be  taken  for  that  plant ;  the  Grimmia  is,  however, 
usually  shorter,  less  glossy,  with  the  leaves  not  quite  so  closely  crisped  when  dry,  when 
moist  not  at  all  falcato-secund,  but  spreading  in  all  directions  and  usually  somewhat 
incurved  at  the  point ;  and  the  hair-points,  when  distinguishable  with  the  lens,  afford 
a  conclusive  distinction.  It  cannot  be  confused  with  any  other  species  of  Grimmia, 
nor,  of  course,  under  the  microscope,  with  the  Dicranoweisia. 

6.    Grimmia  funalis  Schp.    (Trichostomum  funale  Schwaeg.) 

(Tab.  XXI.  J.). 

In  dense  smooth  cushions,  very  easily  breaking  up  when 
gathered  ;  black  below,  grey  or  yellowish  green  above,  stems 
variable  in  length,  but  usually  taller  than  in  the  last,  1-2 J  inches 
high.  Leaves  crowded,  erecto-patent  when  moist,  when  dr>' 
appressed  and  spirally  enrolled,  small,  short  (about  half  a  line), 
ovate-lanceolate,  widest  at  about  one-third  from  the  base,  not 
much  attenuated  at  point,  carinate  with  the  nerve  prominent  at 
back,  margin  variously  recurved,  occasionally  very  faintly  indeed, 
thickened  above  ;  hyaline  point  very  variable,  usually  about  % 
length  of  leaf,  sometimes  exceeding  the  rest  of  the  leaf,  or  very 
short  and  almost  obsolete,  terete,  quite  smooth  or  minutely 
denticulate,  broad  at  base  or  narrow.  Basal  cells  at  angles 
rectangular,  hyaline,  in  two  or  three  rows  extending  a  short 
distance  up  the  margin,  the  median  narrower,  coloured  (yellow  or 
chlorophyllose),  those  next  the  nerve  very  narrowly  linear,  with 
thick,  slightly  sinuose  walls  ;  above  shorter,  elliptic,  chloro- 
phyllose, sinuose,  in  upper  part  of  leaf  rectangular  or  quadrate, 
the  walls  incrassate,  smooth  or  slightly  sinuose,  rather  pellucid,  in 
two  strata  near  the  apex.  Seta  very  short,  hardly  longer  than  the 
broad,  concave  perichaetial  bracts,  arcuate,  pale  yellow ;  calyptra 
small,   mitriform,   3-5  lobed ;  capsule  small,  faintly  striate  when 
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<h7,  pale  brown,  lid  conical,  obtusely  apiculate ;  peristome  teeth 
irregularly  divided  and  pierced  at  the  apex,  red.     Dioicous. 

Hab.     Siliceoas  rocks  on  mountains  ;  not  common.     Fr.  autumn. 

There  is  a  peculiar  look  about  this  plant  by  which  it  may  generally  be  known  in 
the  field  ;  this  is  partly  due  to  the  dense  level  tufts,  dark  grey  or  blackish,  only  the 
few  uppermost  leaves  on  each  stem  forming  minute  separate  points  of  green  ;  and  also 
10  the  stems  falling  away  from  one  another  upon  gathering,  so  that  it  is  difficult  to 
pcescivc  ^ood  tnfts  ;  but  the  feature  by  which  it  is  most  readily  known  is  the  spiral 
tw^ing  of  the  leaves  when  dry,  giving  the  stems  exactly  the  appearance  of  miniature 
ropes.  In  G.  incuroa  the  leaves  though  twisted  are  not  appressed,  and  hence  do  not 
present  this  appearance  ;  in  G.  torquata — which  in  colour  and  texture  is  very 
^iiflFerent — the  leaves  are  much  less  closely  appressed,  often  more  or  less  twisted  upon 
themselves,  and  more  rarely,  therefore,  present  the  strict,  close  rope-like  appearance 
of  the  present  plant  The  hair-points  in  this  plant  are  almost  always  longer  than 
io  that.  The  shorter  and  broader  leaves  will  usually  distinguish  it  from  G.  trickophylla 
ind  the  smoothish  hair  points  from  G.  MiihUnbeckiL 

I         The  more  luxuriant  the  stem  and  leaves  the  more  pronounced  is  the  cable-like 

;  twisting  ;  in  slender  and  dwarfed  form^  it  is  sometimes  scarcely  perceptible.  In  these 
OSes  there  are  also  often  to  be  found  exceedingly  slender  filiform  stems  with  minute 

I  Waves,  intermixed  with  the  normal  stems. 

I  In  the  old  leaves,  as  is  often  the  case  with  members  of  this  genus,  the  upper  cells 
ire  blackish,  very  obscure,  and  hardly  distinguishable. 

7.   Grimmia  torquata  Hornsch.  (Tab.  XXI.  K.). 

In  large,  swollen  cushions,  1-3  inches  high,  soft  •  stems 
slender,  branched,  coherent,  bright  or  yellowish  green  above, 
reddish  brown  below.  Leaves  erecto-patent,  when  dry  incurved, 
twisted  and  spirally  contorted,  very  small  and  narrow,  oblong- 
lanceolate,  carinate,  the  lower  hairless,  the  upper  with  a  very 
short,  flat  hyaline  point ;  margin  plane  or  lightly  reflexed,  nerve 
ihin,  areolation  resembling  the  last,  but  more  incrassate  and 
sinuose,  pellucid.  Seta  longer  than  in  the  last,  arcuate  when 
young,  erect  and  flexuose  when  ripe,  pale  yellow  ;  capsule  oval, 
when  mature  oblong,  pale  brown,  irregularly  striate  longi- 
tudinally when  dry,  calyptra  small,  lid  with  a  slender  straight 
beak ;  peristome  teeth  yellow,  short,  irregularly  bifid.     Dioicous. 

Hab.     Shaded  alpine  rocks  ;  not  common.     Barren  in  Britain. 

The  fruit  of  this  plant  was  found  for  the  first  time  in  the  Rocky  Mountains,  by 
^^^1  ill  1888,  and  again  in  Norway  by  Ryan  in  1892  ;  it  is  elsewhere  unknown. 
The  barren  plants  frequently  produce  filamentous  or  globose  clusters  of  cells  on  the 
^^e,  and  these  gemmae  serve  to  reproduce  the  plant,  as  in  so  many  mosses.  When 
ooce  known  it  is  a  species  easily  recognised  ;  in  aspect  it  resembles  Anactangium 
(^pactum  rather  than  any  of  the  species  of  its  own  genus,  and  the  extremely  short 
Mine  point  is  hardly  visible  except  under  the  microscope.  The  leaves  are  more  lax 
>nd  less  closely  appressed  when  dry  than  in  the  last,  so  that  the  twisting  of  the  leaves 
is  looser,  though  sometimes  quite  as  rope-like  and  pronounced,  and  the  upper  leaves 
are  usually  less  spirally  arranged  and  more  irregularly  incurved.  The  whole  texture, 
H  is  softer,  and  the  stems  though  easily  separable  do  not  fall  apart  of  their  own 
>aord  when  gathered.  The  colour,  moreover,  is  as  a  rule  quite  different.  The  leaves 
3ie  about  equal  in  length,  but  rather  narrower. 
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8.  Grimmia    pulvinata    Smith     (Bryum    pulvinatum    L.) 

(Tab.  XXI.  L.). 

In  small,  rounded,  neat,  dense  cushions,  i-i  inch  high,  hoary 
with  the  hair-points  of  the  leaves.  Upper  leaves  broadly  oblong- 
lanceolate,  wide  at  apex,  about  |  line  long,  spreading,  when  dry 
erect  and  appressed,  ending  in  a  long  flexuose  denticulate  hair, 
the  lower  narrower  ;  margin  slightly  recurved  below,  thickened 
above ;  nerve  distinct;  cells  all  short,  at  base  lax  and  shortly 
rectangular,  hardly  any  as  much  as  twice  as  long  as  wide, 
almost  uniform  throughout  the  breadth  of  the  leaf ,  thin-walled; 
gradually  becoming  shorter  and  smaller  above  and  incrassate^ 
quadrate-hexagonal  and  rounded,  with  the  walls  sinuosely 
incrassate.  Seta  cygneous,  reddish,  capsule  hidden  among  the 
comal  leaves — after  maturity  the  seta,  when  dry,  becomes  erect — 
calyptra  mitriform  (rarely  sub-cucullate)  ;  capsule  oval,  when  dry 
reddish  brown,  wide-mouthed,  widely  but  distinctly  8-striate ;  lid 
shortly  rostellate,  straight  or  oblique ;  peristome  teeth  dull  red, 
spreading  when  dry,  densely  barred,  unequally  divided  above  and 
perforated.     Annulus  broad.     Autoicous. 

Var.  ^.  obtusa  Hiibn.  (Dryptodon  obtusus  Brid.).  Capsule 
smaller,  on  a  shorter  seta,  shorter,  the  lid  obtuse,  shortly  and 
bluntly  pointed. 

Hab.  Walls  and  rocks  in  lowland  districts.  Abundant.  The  var.  i3  rare.  Fr. 
spring. 

This  is  the  commonest  species  of  the  genus,  and  may  usually  be  found  on  almost 
any  stone  wall  loaded  with  capsules  in  one  stage  or  another  of  development.  It  is 
very  rarely  found  at  high  altitudes.  The  neat,  round,  hoary  cushions,  the  cygneous 
fruitstalks  and  the  comparatively  broad  leaves  will  easily  distinguish  it  from  all  species 
but  the  next,  to  which  indeed,  as  far  as  concerns  the  fruit,  the  var.  obtusa  is  in  some 
degree  an  approach.  The  broader  leaves  with  uniformly  short  basal  areolation  will 
separate  it  from  that  without  difficulty  under  the  microscope. 

9.  Grimmia  orbicularis  Bruch  (Tab.  XXII.  A.). 

Resembling  the  last  species.  Cushions  larger  and  less 
defined,  stems  more  readily  separating  when  gathered.  Leaves 
narrower,  oblong-lanceolate,  rounded  at  apex  ;  margin  not 
thickened;  basal  cells  near  the  nerve  linear-rectangular ,  6-8  times 
as  long  as  broad,  yellowish,  the  others  as  in  the  last,  at  angles 
shorter,  wider,  hyaline  in  two  or  three  marginal  rows  ;  the  upper 
cells  resembling  G,  pulvinata.  Seta  pale;  calyptra  cucullate ; 
capsule  smaller,  oval-globose,  bright  reddish  brown,  when  dry  very 
faintly  striate,  slightly  contracted  at  the  mouth ;  lid  short,  obtuse, 
mamillate.  Annulus  narrow.  Peristome  pale  red,  more  distantly 
and  distinctly  barred. 
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Hab.     Calcareous  walls  and  rocks  ;  not  common.     Fr.  spring. 

Of  a  rather  duller  colour  than  the  last  species,  but  with  rather  more  brightly 
coloured  capsules,  and  differing  markedly  in  the  characters  italicised  above.  Without 
microscopic  examination  the  var.  obtusa  of  that  species  might  easily  be  taken  for  it, 
and  the  two  occasionally  grow  together.  The  basal  cells  will,  however,  aid  in 
separating  them  under  the  niicrosc<»pe.  I  have  found  the  marginal  rows  of  upper  cells 
hi-stratose  in  plants  from  Herefordshire,  but  this  is  extremely  rare. 

10.    Grimmia  trichophyUa  Grev.  (Tab.  XXII.  B.). 

In  loose  wide  patches,  grey  or  yellowish  green,  sometimes 
blackish,  \-i  inch  high.  Leaves  narrow  and  elongated,  linear- 
lanceolate  to  broadly  lanceolate ,  tapering  to  a  long  point,  erecto- 
patent,  when  dry  appressed  or  slightly  twisted,  the  lower  small, 
with  short  points,  the  upper  larger,  longer  (f-i^^  lines),  ending  in 
longer  smooth  or  faintly  denticulate  hair-points,  usually  about 
half  the  length  of  the  leaf,  sometimes  longer.  Nerve  strong, 
elevated  at  the  back  of  the  leal,  semi-terete  ;  one  or  both  margins 
recurved  below.  Cells  at  base  variable,  the  marginal  usually 
shorter  and  wider,  more  or  less  hyaline,  rectangular,  the  other  basal 
cells  longer,  narrowly  rectangular  or  linear,  but  never  very  narrow 
nor  elongated ;  faintly  but  not  strongly  sinuose,  nor  very 
incrassate ;  all  quickly  becoming  shorter  and  smaller  upwards, 
sinuosely  quadrate  in  two  or  more  layers  towards  margin,  in  upper 
part  of  leaf  very  small,  incrassate,  quadrate  or  slightly  irregular, 
sinuose,  often  obscure  and  opaque.  Dioicous.  Perichaetial  bracts 
sheathing ;  calyptra  mitriform  or  sub-cucullate  ;  seta  cygneous, 
afterwards  erect  and  flexuose,  pale,  capsule  oval  or  oblong,  not 
wide-mouthed,  pale  yellow,  when  old  brown,  more  or  less  strongly 
plicate ;  annulus  distinct,  separating  in  fragments ;  lid  shortly 
rostellate ;  peristome  teeth  red,  erecto-patent  when  dry,  2-3-cleft, 
papillose. 

Hab.     Kocks  and  walls,  not  uncommon.     Fr.  less  frequent,  summer. 

A  variable  species,  both  in  habit  and  structural  detail  ;  rarely  without  some  tinge 
of  yellow,  which,  with  the  laxer,  wider  growth,  and  the  narrower  leaves  and  paler 
capsules,  easily  distinguishes  it  from  the  last  two  species.  The  smooth  hair-point 
separates  it  from  G.  decipiens  and  G.  MukUnbeckii ;  G.  Stirtoni  and  G.  subsquarrosa 
diflfer  in  the  shorter,  wider,  basal  cells  ;  G.  robtista  is  very  near  it,  but  the  inflorescence 
is  autoicous,  and  the  cells  are  usually  decidedly  more  sinuose,  the  basal  ones  especially 
so,  and  shorter.  Tall  robust  forms  of  the  present  species  approach  G,  elatior  ;  but  the 
leaves  in  that  are  longer  and  larger,  with  the  basal  cells  very  narrow,  sinuose,  and 
incrassate,  and  the  uj^per  larger  and  more  distinct.  Except  in  the  twisting  of  the 
leaves  when  dry  G.  funalis  is  very  like  it,  but  the  leaves  of  that  species  are  almost 
always  shorter,  and  in  proportion  to  their  length  broader. 

On  the  Continent  it  varies  even  more  than  with  us,  and  two  or  three  species  have 
been  described  from  what  are,  in  the  opinion  of  recent  authors,  only  varietal  forms. 
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•  Grimmia  Miihlenbecku  Schp.    (Tab.  XXII.  C). 

Very  near  G.  trichophylla,  and  by  some  authors  considered 
variety  only,  differing  as  follows  : — Rather  darker  in  colour  than  tri 
usual  torm  of  that  plant,  leaves  broader,  more  strongly  keeled  wit 
the  nerve  more  prominent  at  back,  hair-potnt  strcngly  denticulai 
or  spinulose  ;  the  margins  less  recurved  ;  the  capsule  smallei 
shorter,  smooth  or  very  indistinctly  striate  when  dry;  annulu 
less  distinct,  persistent.  These  characters  are,  however,  subject  t 
much  variation,  whether  in  G.  trichophylla  or  G.  Muhlenbecka 
and  it  appears  to  be  a  rule  that  in  G.  trichophylla  the  shorter  th 
capsule  the  less  plicate  it  becomes,  while  the  greater  or  les 
denticulation  of  the  hair-point  is  equally  unimportant,  typica 
specimens  of  G.  MUhlenbeckii  as  regards  the  fruit  sometime 
having  the  hairs  only  faintly  denticulate.  It  usually  grows  in  men 
compact  tufts,  not  in  loose  wide  patches  as  does  G.  trichophylla 
and  is  more  at  home  at  high  altitudes,  whereas  the  latter  prefen 
subalpine  situations  and  more  exposed  rocks. 

Hab.     Siliceous  rocks,  usually  on  mountains.     Very  rare.     Ballatcr.     Kynancc 
Cove.     Fr.  summer. 

♦  Grimmia  Stirtoni  Schp.    (Tab.  XXII.  E.). 

In  small  dense  blackish  cushions,  about  i  inch  high.  Leaves 
crowded,  short,  ovate-lanceolate,  hardly  narroived  at  the  insertion 
as  in  G,  trichophylla  and  G,  Miihlenheckii,  erecto-patent,  margin 
slightly  recurved  below,  or  almost  plane,  thickened  above,  upper 
leaves  ending  in  a  short,  nearly  entire  hair  ;  areolation  resembling 
that  of  the  last  species,  wide,  not  sinuose,  and  shortly  rectangular 
at  base,  above  small,  rounded-quadrate,  more  or  less  incrassate  and 
sinuose,  in  regular  longitudinal  rows.  Gemmae  are  usually  found 
in  some  quantity  among  the  comal  leaves,  produced  in  rudimentary 
leaf  structures,  and  sub-spherical  or  clavate  in  form.  Dioicous. 
Fruit  unknown. 

Hab.     Basaltic  and  siliceous  rocks ;  rare. 

After  much  hesitation,  I  have  placed  this  as  a  sub-species  of  G,  irichopkylla.  It 
lainnot  l>e  looked  upon  as  .simply  a  gemmi parous  form  of  that  species,  since 
G,  trichophylla  occurs  Iwaring  abundant  gemmae  among  the  upper  leaves,  but  retaining 
all  the  typical  leaf  characters  (length  of  leaf,  elongated  basal  areolation,  etc.).  But  on 
the  other  hand  in  N.  Wales,  where  G.  Stirtoni  occurs  in  several  localities  and  in  some 
abundance,  I  have  gathered  both  plants  growing  together,  with  certain  intermediate 
forms  throwing  considerable  doubt  on  the  specific  value  of  G,  Stirtoni ;  not  only  is  the 
habit  in  some  plants  intermediate,  but  the  leaves  on  some  stems  show  a  perplexing 
variety  of  areolation,  tending  to  intergrade  between  the  short,  smooth  cells  of 
G.  Stirtoni  and  the  elongate,  narrow  areolation  of  G.  trichophylla.  It  must  be 
admitted  also  that  there  is  a  generally  dwarfed  appearance  about  G,  Siirtoni  that  gives 
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rise  to  some  suspicion,  which  the  continued  absence  of  fruit  tends  to  confirm.  Pending 
further  evidence  I  have  therefore  thought  it  best  to  subordinate  it  to  G*  trichophyllay 
at  least  so  far  as  to  make  a  sub-species  of  it. 

11.    Orimmia  subsquarrosa  Wils.    (Tab.  XXII.  D.). 

In  small  lax  tufts,  1-2  inches  high,  dull  green  above,  blackish 
below;  resembling  G.  trichophylla ;  leaves  crowded,  gradually 
longer  upwards,  forming  a  slight  comal  tuft  at  the  apex  of  the 
slightly  curved  branches,  the  lower  patent,  the  upper  squarrose, 
when  dry  erect  and  appressed ;  broader  than  in  that  species,  and 
shorter  (^-f  lines),  margin  recurved  ;  lower  muticous,  upper  with  a 
shorter,  smooth  or  slightly  roughened  hair,  about  \  length  of  the 
leaf ;  basal  cells  short,  wide,  rectangular,  somewhat  hyaline,  rather 
thin-walled,  or  slightly  incrassate  with  the  walls  smooth,  not 
sinuose,  about  ij  times  as  long  as  wide,  a  few  near  the  nerve 
occasionally  longer  and  narrower  ;  in  the  upper  part  of  the  leaf 
minute,  sub-quadrate  or  irregular,  obscure,  often  incrassate.  I 
have  seen  no  description  of  the  fruit ;  the  capsules,  in  the  only 
fertile  specimen  I  possess  are  old,  dark  coloured,  resembling 
G.  trichophylla  but  smaller,  on  a  shorter  seta,  bluntly  striate. 
Dioicous. 

Var.  ^.  edinensis  Braithw.  (G.  edinensis  Ferg.).  Very 
short,  black,  in  dense  cushions  ;  leaves  shorter,  less  concave- 
carinate,  less  squarrose. 

Hab.  Siliceous  rocks,  rather  rare.  The  var.  i3,  Arthur's  .Seat  (Ferffusson), 
Fr.  very  rare. 

This  plant  has,  so  lar  as  I  am  aware,  been  found  outside  Great  Britain  only  in  a 
single  station  in  France.  The  fruit  has  only  been  detected  in  one  locality.  I  have 
not  seen  the  minute  globose  gemmse  which  are  stated  by  Braithwaite  to  occur  on  the 
surface  of  the  leaves.  By  the  basal  artolation  and  by  the  decidedly  squar rose-recurved 
comal  leaves  it  may  without  much  difficulty  be  recognised.  Still,  I  have  recently 
seen  some  plants  that  presented  considerable  difficulty,  a  Pembrokeshire  plant  sent 
by  the  Rev.  W.  R.  LiiUon  being  marked  by  long  hair-points,  very  unusual  in  this 
species  ;  while  a  plant  from  near  Edinburgh,  gathered  by  Mr.  Jas.  McAndrew, 
with  the  typical  habit  and  basal  areolation,  shows  little  of  the  squarrose  character  of 
the  leaves.  I  find  it  very  difficult  to  separate  the  var.  edinensis  from  G.  Stirtoni^ 
which  grows  on  Arthur's  Seat. 

G.  subsquarrosa  sometimes  grows  with  G.  Hartmani^  when  it  may  easily  be 
confused  with  small  forms  of  that  species  ;  the  basal  areolation  is  however  quite  distinct. 

It  grows  commonly  about  the  shores  of  several  of  the  English  Lakes,  on  rocks 
liable  to  be  submerged,  as  also  about  Loch  Tay  and  others  of  the  Scottish  lochs  ;  in 
these  situations  the  hair-point  is  obscure,  and  the  plant  often  larger. 

A  very  rentarkable  form  occurs  on  rocks  beside  the  River  Wye  between  Builth 
and  Erwood,  and  the  Rev.  C.  H.  Binsteud  tells  me  he  has  seen  it  elsewhere. 
Growing  in  large  dense  tufts  with  the  type  it  is  of  a  much  paler  green,  the  leaves 
Ungulate  and  widely  obtuse  at  apex,  not  at  all  acute,  without  any  trace  of  hair-point, 
and  with  the  nerve  ceasing  at  some  distance  below  the  apex.  The  cells  are  larger, 
with  thinner  walls,  much  less  obscure,  and  chlorophyllose.  It  is  probably  fully  worth 
varietal  rank. 
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12.     Grimmia    decipiens     Lindb.     (Trichostomum     dedpiem 
Schultz  ;  G.  Schultzii  Wils.,  Schp.  Syn.)     (Tab.  XXII.  F.). 

Robust,  in  lax  tufts  or  patches,  i-i^  inches  high,  stems  easily 
falling  apart ;  yellowish  or  grey  above,  darker  below,  hoary  witt 
the  hair-points  of  the  leaves.  Leaves  crowded,  spreading,  large, 
from  an  oval-oblong  broad  base  gradually  narrowed  to  a  lanceolati 
point,  i-i^  lines  long,  concave,  car inate  above,  margin  recurved 
nerve  broad,  strong ;  hair-point  long,  sometimes  almost  equalling 
the  rest  of  the  leaf,  strongly  spinosely  denticulate,  decurrent  at 
the  margins  of  the  leaf -apex.  Cells  at  basal  margins  short, 
rectangular,  hyaline,  in  4-6  rows,  forming  marginal  bands  distinct 
throughout  the  leaf -base  ;  the  median  narrow-linear  and  elongate, 
slightly  sinuose,  thin,  yellowish,  above  becoming  shorter  and 
more  sinuose,  very  sinuose  and  rectangular  in  the  rest  of  the 
leaf,  near  summit  sub-quadrate,  regular,  rather  incrassate,  in  two 
strata,  rather  large.  Capsule  oval-oblong,  brown,  strongly  striate, 
longer  and  larger  than  in  G.  trichophylla ;  lid  rostrate ;  calyptra 
mitriform,  lobed.  Peristome  teeth  lanceolate,  deeply  divided 
into  two,  rarely  three,  filiform  branches.  Autoicous ;  male 
flowers  axillary. 

Hab.     Siliceous  rocks,  at  low  elevations  ;  not  common.     Fr.  summer. 

Easily  known  by  its  robust  habit  and  rough,  long  hairs,  the  autoicous  inflorescence, 
the  sinuose  areolation,  etc.  The  last  character  is  somewhat  variable  however,  as  is 
also  the  amount  of  roughness  or  the  hair-points,  and  forms  occur  linking  it  with  the 
sub-species  G.  robusta.  G.  elatior  has  still  longer  leaves  with  smoother  points,  and  is 
dioicous.     The  fruit  m  G.  decipiens  is  generally  present  and  abundant. 


*  Grimmia  robusta  Ferg.     (G.  decipiens  var.  robusta  Braithw., 
Brit.  M.  Fl.)     (Tab.  XXII.  G.). 

Closely  resembling  G.  decipiens,  but  differing  in  the  darker 
tufts,  the  stems  less  branched;  the  leaves  smaller,  with  the  hair- 
point  shorter,  smooth  or  nearly  so,  the  cells  short,  rectangular 
and  sinuose  almost  to  base,  only  a  few  rows  near  the  nerve  bein^ 
narrow  and  elongated.     Fruit  not  seen. 

I  Tab.     Rocks.     Rare. 

Braithwaite  is  no  doubt  right  in  uniting  this  with  G,  decipiens^  though  where  sal»- 
species  are  admitted  it  is  probably  worthy  of  the  higher  rank.  It  also  comes  very 
near  G.  trichophylla  in  some  of  the  forms  of  that  moss«  but  the  cells  are  more 
distinctly  sinuose,  the  leaves  closer  and  wider,  and  the  colour  different  from  what  s 
usual  in  that  spedes. 
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1 3.  Grimmia  elatior  B.  &  S.     (Tab.  XXII.  H.). 

Tall  and  robust,  1-3  inches  high,  in  lax  tufts,  the  stems 
easily  separating,  naked  and  decumbent  at  base,  dichotomous; 
grey  or  yellowish  green  above,  blackish  below.  Leaves  erecto- 
patent,  appressed  when  dry  and  straight  or  turned  to  one  side, 
very  long,  from  a  wide  oblong  base  gradually  lanceolate,  carinate- 
concave,  i-i|  lines  long,  one  margin  strongly  revolute,  the  other 
less  so  or  plane,  sometimes  obscurely  toothed  near  apex,  hair-point 
short,  about  |-J  length  of  leaf,  smooth  or  slightly  denticulate, 
narrow  at  the  base,  nerve  strong,  prominent  at  back.  Basal  cells 
yellowish,  narrow-linear,  elongate,  strongly  sinuose  and 
incrassaie,  a  few  rows  at  margin  short,  rectangular,  thin-walled ; 
above  the  cells  rapidly  shorten,  becoming  very  sinuosely 
rectangular,  then  quadrate  and  irregular,  small,  incrassate,  all 
sinuose,  opaque,  in  two  or  three  strata  near  apex,  irregularly 
papillose.  Diotcous.  Seta  short,  curved,  pale ;  calyptra  mitriform  ; 
capsule  rather  large,  pale  brown,  oval-oblong,  sulcate  when  dry ; 
lid  rostellate ;  teeth  of  peristome  bright  red,  irregularly  divided, 
closely  articulated. 

Hab.  Siliceous  rocks  in  mountainous  regions  ;  very  rare.  Clova  ( Fergusson ). 
Barren  in  Britain.     Fr.  spring. 

One  of  the  most  robust  of  our  species  ;  G.  decipUns  differs  in  the  rough  hairs, 
shorter  leaves  and  autoicous  inflorescence;  G.  robusia  in  the  shorter  leaves,  much 
shorter,  less  incrassate  and  narrower  basal  areolation  ;  G.  trichophylla  sometimes 
approaches  it,  but  is  never  quite  so  large  in  its  parts,  and  the  basal  cells  are 
less  incrassate,  less  sinuose  and  wider,  and  the  nerve  weaker ;  the  fruit  is  quite 
distinct. 

14.  Grimmia  Hartmani  Schp.  (Tab.  XXII.  I.). 

In  wide  patches,  yellowish-green  above,  brown  or  blackish 
below ;  stems  tall,  1-2  inches  high,  ascending,  procumbent ,  naked 
at  base,  rigid,  somewhat  dichotomous,  branches  ascending.  Leaves 
patent  or  recurved,  frequently,  especially  the  upper  ones,  falcato- 
secund,  when  dry  slightly  contorted,  long  (i-i^  Mnes)^  pel  lucid, 
broadly  lanceolate  from  a  wide  base,  gradually  narrowed  to  an 
acute  apex,  the  tip  denticulate,  pellucid  or  hyaline  in  a  very  short 
hair -point  ;  one  or  other  margin  recurved  ;  cells  of  mid-base 
narrowly  rectangular,  incrassate,  slightly  sinuose,  about  3-6  times 
as  long  as  broad,  becoming  shorter  and  more  sinuose  upwards,  a 
few  rows  at  margin  shorter,  wider,  hyaline,  with  thinner  walls  ;  in 
upper  part  of  leaf  small,  rounded,  or  sinuosely  quadrate  and 
irregular  ;  nerve  pale,  prominent  behind,  terete  or  angled  at  back, 
not  winged;  terminal  clusters  of  brown  globular  gemmae  msm^Xj 
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occur  conspicuously  on  small,  thin,  deformed  leaves  at  the  apex  oj 
the  stems.  Dioicous ;  capsule  oblong,  smooth ;  calyptra  mitriform, 
lid  rostellate,  peristome  teeth  almost  entire. 

Hab.  Siliceous  rocks,  not  common.  On  trees,  Aber.  Fruit  not  found  in 
Britain. 

This  curious  and  interesting  moss  resembles  some  species  of  Rhacomiirium  in 
habit  more  closely  than  those  of  its  own  genus,  but  may  generally  be  recognised  by 
the  spreading  falcato-secund  upper  leaves,  with  very  small  hair-points,  .and  by  the 
tern>inal  balls  of  brown  gemmae,  which  are  usually  present  and  conspicuous  ;  the 
areolation  is,  of  course,  quite  different.  The  stems  are  more  rigid,  and  the  whole 
plant  less  hoary  and  greener  than  most  of  the  allied  species  of  Grimmia.  The  fruit 
has  only  been  found  in  two  or  three  localities  in  Central  and  Southern  Europ>e. 

Specimens  of  G.  retracta  Stirt.  and  its  var.  submutica,  which  I  have  in  my 
herbarium,  collected  by  the  author,  do  not  appear  to  me  to  differ  appreciably  from 
G.  Hartmani. 

15.    Grimmia  patens  B.  &  S.    (Bryum  patens  Dicks.    Rhaco- 
mitnum  patens  Hiibn.,  Schp  Syn.)     (Tab.  XXII.  J.). 

In   large  dark  loose  tufts,  bright  or  yellowish  green   above, 
black  below ;  stems  decumbent,  naked  at  base,  easily  separating, 
repeatedly     dichotomous,     1-3     inches     long,    brani  hes    curved, 
especially  when  dry.     Leaves  patent  or  slightly  secund,  when  dry 
erect  and  appressed,  from  a  broad,  oval-oblong  base,  elongate- 
lanceolate   (i-if  lines),  tapering  to  an  entire  or  ^lightly  toothed 
point,    not   hyaline  ;    margin  recurved  below,  slightly   thickened 
above  ;  nerve  very  prominent  at  back,  strongly  two-winged  in  the 
upper  half  of  the  leaf     Basal  cells  yellow,  narrow-linear  next  the 
nerve,  with  the  walls  smooth  or  slightly  sinuose,  becoming  shorter, 
wider  and  more  sinuose  outwards,  a  few  rows  at  margin  shorter, 
with  thinner   walls,   not  sinuose,   pellucid  but  not  hyaline  ;  all 
becoming    rapidly    shorter    above,    sinuosely    rectangular,    then 
minute,  rounded  or  transversely  elliptical  and  compressed,  very 
aense,   in  regular  longitudinal  rows,  2-3  stratose,  all  more  or  less 
incrassate.     Seta  rather  long,  arcuate,  yellow ;  at  maturity  erect 
and    flexuose  ;   calyptra  mitriform,    lobed  ;   capsule  oval-oblong, 
rather  large,  pale  yellowish  brown,  plicate  when  dry;  lid  shortly 
subulate,  straight,   usually  fallin^j  with  the  calyptra;  peristome 
teeth  long,  divided  into  two  filiform  branches.     Dioicous. 

Hab.     Siliceous  r«)cks  on  mountains.     Not  common.     Fr.  spring. 

A  very  distinct  species,  resembling  in  habit  slender,  dark  forms  of  Rhacomiirium 
proiensum^  but  of  a  much  softer  texture  when  moist,  though  somewhat  rigid  ubeo 
dry  ;  the  curious  double  wing  at  the  back  of  the  nerve  is  quite  perceptible  with  the 
lens,  especially  in  the  dry  state,  and  will  serve  to  distinguish  the  species  from  all  other 
plants  it  may  resemble.  The  ripe  fruit  is  very  persistent,  and  soon  has  the  appearance 
of  being  lateral,  from  the  growth  of  the  innovations. 
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A  few  cells  at  theiipex  of  the  leaves  are  occasionally  diaphanous,  but  I  have  rarely 
seen  anything  approaching  a  hyaline  point,  which  Boulay  describes  as  sometimes 
occurring  ;  the  leaves  vary  much  in  the  relative  acuteness  of  their  points. 

*  *  Seta  erect  (except  in  G,  arenaria). 
16.    Grimmia  Doniana  Sm.    (Tab.  XXII.  K.). 

In  small  dense  rounded  neat  cushiofzs,  about  J  inch  in  height, 
greyish  green  above  or  almost  black.  Leaves  spreading, 
appressed  when  dry,  the  uppermost  longer  (i  line),  oblong- 
lanceolate,  terminating  in  a  slightly  toothed  hair  often  nearly  as 
long  as  the  leaf,  but  very  variable  in  length ;  the  lower  small, 
muticous  ;  margin  plane,  slightly  thickened  above  ;  nerve  narrow, 
obscure  at  apex.  Cells  at  base  thin-walled,  narrowly  rectangular, 
4-6  times  as  long  as  broad,  the  marginal  at  times  well  marked, 
hyaline  in  3-6  rows,  often  hardly  distinct ;  becoming  shorter, 
chlorophyllose,  incrassate  and  sinuose  above,  in  upper  part 
2-stratose,  sinuosely  rectangular  or  sub-quadrate.  Capsule  on  a 
short,  erect  or  very  slightly  curved  seta,  hardly  elevated  above  the 
upper  hair-points,  pa'e  brown,  oval-oblong,  small,  er^-ct,  smooth ; 
lid  conical,  obtuse ;  annulus  more  or  less  developed,  often 
detaching  itself  in  fragments  or  single  cells  ;  calyptra  mitriform, 
or  at  times  cucullate ;  peristome  teeth  red,  scarcely  divided,  often 
perforate.     Autoicous. 

Hab.  Siliceous  rocks  in  mountain  districts  ;  not  unfrequent,  and  in  some  places 
abundant.     The  var.  )3  rare.     Fr.  spring  to  late  summer. 

Usually  easily  recognised  by  its  neat  compact  black  cushions,  with  abundant 
small  smooth  capsules  on  straight  setae.  It  is  perhaps  most  like  G.  montana  and  G, 
avcUa^  the  former  differing  in  its  shorter  basal  cells  ;  the  latter  in  the  shorter  hair-points,, 
the  more  sinuose  basal  areolation,  the  slightly  revolute  margin,  etc. 

The  cucullate  calyptra  that  sometimes  occurs  cannot  be  considered  a  character  of 
importance,  as  it  is  not  constant  in  the  same  tuft. 

The  var.  sudetica  Wils.  (with  longer  hair-points  and  capsule  scarcely  emergent), 
not  a  very  marked  form  at  best,  is  perhaps  better  dropped,  as  its  characters  are  only 
comparative,  and  are  eminently  variable  throughout  the  whole  species,  and  no  clear 
line  can  be  drawn  between  type  and  variety. 

♦  Grimmia  arenaria  Hampe  (G,  curvula  Bruch,  Schp.  Syn.) 

(Tab.  LXII.  B.). 

Closely  allied  to  G.  Doniana,  Tufts  greyer,  very  hoary  with 
the  long  hair-points  of  the  leaves,  which  are  often  depressed  and 
all  pointing  in  the  same  direction,  giving  a  characteristic 
appearance  to  the  tufts ;  leaves  usually  somewhat  narrower,  the 
basal  cells  often  shorter,  but  these  characters  are  not  constant ; 
hair-point  often  as  long  as  the  leaf,  smooth  or  roughish.     Seta 
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^hort,  curved  downwards y  so  that  the  capsule  is  hidden  aniong  the 
leaves,  or  protrudes  laterally  from  among  the  perichaetial  bracts. 
Capsule  considerably  smaller,  lid  very  small,  obtusely  conical  or 
convex  ;  annulus  often  persistent.  Peristome  teeth  usually  a  little 
more  delicate,  at  apex  often  split  into  two  or  three  coherent 
branches,  more  strongly  perforate. 

ITab.  Siliceous  rocks  and  walls  in  mountainous  districts  ;  vtry  rare.  First  found 
by  Prof.  Barker  in  1898,  between  Dolgellev  and  Barmouth,  and  afterwards  di5KX>vered 
in  two  or  three  other  localities  in  Menonetbshire  and  Denbighshire.  Fniit  iate 
summer. 

The  habit,  curved  seta,  and  minute  capsule  give  this  moss  a  most  distinct 
appearance,  but  in  spite  of  this  I  am  convinced  of  its  close  relationship  to  G.  Doniana. 
It  is  difficult  indeed  to  point  out  any  structural  character  so  clearly  separating  the  two 
as  to  constitute  an  undoubted  specific  difference.  The  curved  seta  is  the  strongest  point, 
but  the  seta  of  G.  Doniana  not  unfrequently  shows  a  tendency  in  the  same  direction. 
The  capsules  are  very  inconspicuous,  not  only  on  account  of  their  small  size,  but  owing 
also  to  their  position  and  the  very  long  hair-points  among  which  they  lie  hidden.  In 
structure,  however,  they  are  almost  exactly  identical  wiih  dwarfed  capsules  of 
G.  Doniana.  I  do  not  find  the  characters  attributed  to  the  peristome  and  annulus  oi 
any  permanent  or  practical  value,  and  the  same  remark  must  apply  to  the  leaf 
characters. 

Forms  of  G.  Doniana  with  lon^  hair-points  resemble  this  moss  in  the  hoarine«  oi 
the  tufts,  but  owing  to  the  erect  stems  with  leaves  pointing  in  all  directions,  they  lack 
its  characteristic  smooth,  mouse-like  appearance.  The  minute  pale  capsules,  smooth 
or  practically  so,  will  separate  it  from  the  other  species  of  Grinimia  with  curved  setae. 

17.     Grimmia  ovata  Schwaeg.  (G,  ova  lis  Lindb.,  Braithw.  Br. 
M.  Fl.)  (Tab.  XXII.  L.). 

In  small,  not  very  compact  cushions,  i-i  inch  high,  olive- 
green  or  black,  sparingly  hoary.  Leaves  spreading,  closely 
appressed  when  dry,  the  lower  small,  muticous,  the  upper  longer 
(one  line),  lanceolate-acute  from  an  oblong  or  slightly  obovate 
base,  ending  in  a  rather  long  almost  smooth  hair,  about  y^  length 
of  leaf  in  the  uppermost  leaves ;  one  margin  slightly  recurved, 
the  other  plane,  thickened  above  ;  nerve  rather  thin  and  faint, 
obscure  in  the  upper  part ;  basal  cells  near  the  nerve  narrow- 
linear,  4-8  times  as  long  as  broad,  rather  incrassate  and  faintly 
sinuose,  becoming  shorter  near  the  sides  of  the  leaf,  at  margin 
about  three  rows  much  shorter,  thin-walled,  rectangular,  hyaline ; 
all  quickly  becoming  short,  sinuose-rectangular,  in  the  upper  half 
rounded-quadrate  with  sinuose  walls,  very  obscure,  in  two  strata- 
Autoicous.  Capsule  exserted  on  a  pale  seta,  oval-oblong,  rather 
narrow,  pale  brown,  smooth  ;  calyptra  mitriform,  sometimes  sub- 
cucuUate,  lid  shortly  rostellate^  sub-obtuse,  straight  or  oblique; 
peristome  teeth  divided  to  the  middle  into  two  or  three  branches, 
more  or  less  united. 
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Hab.     Siliceous  rocks  on  mountains,  not  common.     Fr.  usually  in  winter. 

The  closely  appressed  leaves  give  the  stems  a  neater  appearance  when  dry  than 
in  most  of  the  species,  and  the  hair-points,  though  rather  long  in  a  few  of  the  comal 
leaves,  are  not  very  numerous,  so  that  the  plant  is  less  hoary  than  in  most  of  its  allies  ; 
it  is  more  robust  and  laxer  in  habit  than  G.  Doniana^  which  it  most  resembles,  with 
longer  capsules  on  longer  fruit-stalks,  more  solid  and  more  sinuose  basal  areolation, 
etc. 

The  var.  cylindrica  Hiibn.,  which  I  have  gathered  in  Perthshire,  is  a  fairly  well 
characterised  form,  with  larger,  oblong-cylindrical  capsules,  and  often  longer  and  more 
sharply  beaked  lids.  Nees  and  Hornschuch  described  it  as  a  species  in  common  with 
two  or  three  other  unimportant  forms. 

18.  Grimmia    commutata   Hubn.    (G,   ovata   W.    &   M., 

Braithw.  Br.  M.  Fl.)     (Tab.  XXIII.  A.). 

Taller  and  more  robust  than  the  last,  in  larger  less  compact 
cushions,  i-i^  inches  high,  dull  green  or  blackish.  Leaves  less 
crowded,  less  regularly  appressed  when  dry,  larger  and  longer, 
i-ij  lines  long,  more  uniform  throughout  the  stem,  very  concave, 
from  a  short,  very  broad  sheathing  base,  lanceolate,  ending  in  a 
rather  long,  stout,  faintly  denticulate  hair ;  nerve  distinct,  rather 
narrow,  obscure  above  ;  margins  plane,  erect  or  slightly  incurved, 
somewhat  thickened  above,  basal  cells  resembling  the  last,  but  with 
a  much  wider  band  of  marginal  hyaline  cells,  in  yio  rows ;  very 
quickly  becoming  sinuose-quadrate,  above  rounded-quadrate, 
incrassate,  very  obscure,  bi-stratose.  Dioicous,  Capsule  on  a  pale 
seta,  exserted,  oval  or  elliptic,  dark  reddish  brown^  smooth, 
contracted  at  mouth;  calyptra  cucullate,  large;  lid  with  a  longer 
oblique  beak  ;  peristome  teeth  divided  to  the  middle  and  perforate. 

Hab.     Siliceous  rocks.     Rare.     Fr.  spring. 

This  is  a  coarser,  more  robust  plant  than  the  last,  more  hoary  with  the  hair- 
points,  and  especially  distinct  in  the  inflorescence.  The  character  drawn  from  the 
calyptra  is  rather  misleading,  since,  according  to  Boulay,  the  base  is  sometimes  3-4 
lobed,  while  in  G,  ovata  it  is  not  uncommon  to  And  it  sub-cucuUate,  deeply  cleft  on 
one  side  and  oblique,  and  only  very  ftiintly  lobed  otherwise.  (7.  montana  and  G. 
alpestris  differ  in  the  shorter  basal  cells  and  less  concave  leaves,  as  well  as  in  the 
smaller  and  more  slender  habit. 

19.  Grimmia  montana  B.  &  S.  (Tab.  XXIII.  B,). 

In  low  compact  cushions,  scarcely  an  inch  high,  dark  green,, 
or  hoary  with  the  hair-points  of  the  leaves ;  leaves  erecto-patent, 
erect  when  dry,  resembling  those  of  G.  ovata  in  shape,  lanceolate 
from  a  broader  base,  short  (f-line  long),  margins  plane;  hair- 
point  fully  as  long  as  the  leaf  in  the  uppermost  leaves  of  the  stem, 
denticulate,  wide  at  base  and  decurrent,  nerve  distinct;  basal 
cells     almost    uniform,     resembling     those    of    G.   pulvinata. 
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rectangular ,  hyaline,  short  (ii-2  times  as  long  as  broad),  with 
rather  thin  but  firm,  not  sinuose,  walls,  those  nearest  the  nerve  a 
little  narrower  and  longer  ;  above  quickly  becoming  small, 
chlorophyllose,  quadrate,  faintly  sinuose,  in  upper  half  small, 
roundish-quadrate,  obscure,  incrassate.  Dioicous  ;  seta  short, 
pale  ;  calyptra  cucullate,  large  ;  capsule  shortly  oval  or  oval- 
oblong,  smooth,  reddish  brown  ;  lid  rostrate,  Yi  length  of  capsule. 
Peristome  teeth  pale,  narrow,  irregularly  cleft. 

Hab.  Siliceous  and  calcareous  rocks  at  low  elevations.  Rare.  In  fruit,  Fingle 
Bridge,  Devon.     Fr.  spring. 

The  small  hoary  tufts  resemble  G.  pulvtnata^  but  the  fruit  when  present  is  quite 
•different.  The  short,  wide,  basal  areolation  will  readily  distinguish  it  from  all  the 
allied  species  except  the  next,  which  it  very  closely  resembles ;  the  distinguishing 
characters  are  pointed  out  under  that  plant. 

20.  Grimmia  alpestris  Schleich.  (G.  [/ngerijuratz.j  Schp.  Syn.) 

(Tab.  XXIII.  C). 

In  small  fragile  tufts,  with  a  bluish  or  glaucous  tinge.  Very 
near  G.  montana,  differing  in  the  leaves,  slightly  more  erect  and 
straight  when  moist,  rather  shorter  and  broader  at  the  points,  the 
margins  more  inflexed,  and  more  strongly  thickened,  the  hair-point 
rather  shorter  and  smoother ;  perichaetial  bracts  larger,  broader, 
half -sheathing.  Capsule  on  a  rather  longer  seta,  smaller,  rather 
narrower,  oblong-cylindric  ;  lid  conical,  short,  obtusely  pointed. 
Dioicous  or  rarely  autoicous. 

Hab.  Siliceous  rocks  in  alpine  districts.  Very  rare.  Near  Ballater.  Clova. 
Fr.  spring. 

G.  alpestris^  besid&s  being  closely  allied  to  G,  montana^  is  liable  to  be  confused 
with  lax  forms  of  G.  Doniana,  which  however  has  longer  and  narrower  basal  cells 
and  a  usually  mitriform  calyptra. 

G.  subsuicaia  Limpr.,  a  very  closely  allied  species,  has  a  faint  fold  or  furrow  on 
«ach  side  of  the  nerve  in  the  upper  part  of  the  leaf ;  the  capsule  also  has  a  few  large 
stomata,  which  are  lacking  in  G.  alpestrisy  with  a  few  minor  differences.  Many  of  the 
records  of  G.  alpestris  have  proved  to  refer  to  this  plant,  but  all  the  British  specimens 
I  have  seen  belong  to  G,  alpestris, 

21.  Grimmia   leucophaBa    Grev.    (G,   campestris   Burchell, 

Braithw.  Br.  M.  Fl.)  (Tab.  XXIII.  D.). 

In  loose  wide  low  patches,  easily  breaking  up,  dull  g^een,  hoary 
above.  Leaves  crowded,  gradually  larger  towards  the  apex  of  the 
branches,  closely  and  regularly  appressed  when  dry,  concave, 
short,  (J-|  line),  very  broad,  triangular-oval  or  oval-oblong, 
broad  at  the  apex,  terminating  in  a  very  long,  finely  denticulate, 
flattened  hair,    which   is  very  wide  at  the  base  and  decurrent, 
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often  longer  than  the  leaf ;  margin  plane,  not  thickened ;  nerve 
thin,  flattened.  Upper  cells  roundish-quadrate,  very  chloro- 
phyllose,  the  basal  rectangular,  more  diaphanous,  a  few  rows 
next  the  nerve  slightly  elongate  and  hyaline,  the  rest  shorter 
(often  broader  than  lonjj),  more  quadrate ;  all  slightly  incrassate, 
and  non-sinuose.  Capsule  hardly  exserted,  erect,  oblong,  rather 
large,  smooth,  thick-walled ;  calyptra  mitriiorm,  lobed ;  lid 
rostellate.     Dioicous. 

Hab.     Dry  siliceous  rocks  in  warm  situations.     Not  common.     Fr.  spring. 

A  very  distinct  plant,  the  broad,  short  leaves  having  no  resemblance  to  those  01 
any  of  the  species  of  this  Section,  except  G.  homodictyoH^  G,  pulvinata  and  G, 
^frincularisy  both  of  which  latter  plants  differ  in  habit,  in  the  fruit  and  in  the  recurved 
leaf  margins.  G.  homodictyon  differs  in  the  more  tapering  leaves  with  recurved  margins. 
The  broad,  while  hair-points  are  very  conspicuous. 

It  is  a  southern  and  lowland  rather  than  an  alpine  plant. 

22.    Grimmia  homodictyon  Dixon,  Rev.    Bry.    1901,  p.    12. 

(Tab.  LXII.  C). 

Tufts  grey,  low,  hoary  with  the  hair-points  of  the  upper  leaves ; 
stems  readily  falling  apart,  \  inch,  slightly  branched,  erect, 
straight,  rather  rigid.  Leaves  crowded,  erecto-patent  when  moist, 
erect,  appressed and  straight  when  dry,  ovate-lanceolate,  gradually 
tapering  from  a  rather  wide  ovate  base  to  a  somewhat  broad  point, 
carinate-concave  ;  upper  leaves  with  a  rather  long  strongly 
spinulose  broad  hair,  resembling  that  of  the  last  species.  One  or 
both  margins  recurved ;  margin  thickened  above,  ^^rve  distinct, 
prominent  at  back.  Cells  nearly  uniform  throughout  the  leaf; 
at  basal  angles  sometimes  a  small  group  of  about  half-a-dozen 
small,  short,  hyaline  cells,  but  frequently  absent,  marginal  cells  in 
two  or  three  rows  at  base  and  upwards  short,  small,  quadrate  or 
transversely  quadrate  ;  almost  all  cells  of  base  short,  opaque,  2-3 
times  as  long  as  broad,  only  a  very  few  at  extreme  basfe  near  the 
nerve  elongated  4-8  times  as  long  as  broad ;  above  quickly 
becoming  shorter,  throughout  the  greater  part  of  the  leaf  sub- 
quadrate,  distinct ;  all  sinuose  and  incrassate,  except  at  extreme 
base.     Flowers  and  fruit  unknown. 

Hab.  On  a  detached  block  of  limestone,  Inchnadamph,  Sutherland,  1899 
{Nicholson,  Salmon  and  Dixon). 

G.  homodictyon  resembles  G.  Ittuophota,  but  differs  at  once  in  the  recurved  margin, 
more  tapering  leaves,  well  defined  nerve,  etc.  It  also  comes  near  some  forms  of 
G.  apocarpa,  but  differs  in  the  loose  grey  tufts,  and  the  much  denser,  closely  imbricated 
leaves. 

It  appears  to  be  closely  allied  to  G,  cafyptrata  Hook.,  a  Western  United  States 
species,  but  presents  certain  well  defined  differences  ;  it  also  bears  much  resemblance 
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to  another  N.  American  species,  G.  ptnnsylvanica  Schwaeg.  In  the  absence  of  fruit, 
however,  it  is  impossible  to  be  certain  of  its  affinities,  and  it  is  quite  possible  that  it 
may  ultimately  have  to  be  placed  under  Schistidium. 

23.  Qrimmia  elongata  Kaulf.     (Tab.  XXIII.  E). 

In  tall  lax  tufts,  1-2  inches  high,  with  long  slender  stems, 
decumbent  at  base  and  often  denuded,  frequently  half  buried  in 
sand,  of  a  dull  green  or  reddish-brown  colour.  Leaves  crowded, 
appressed  and  slightly  twisted  when  dry,  small,  \-\  line  long, 
narrowly  oblong  or  linear,  carinate-concave,  one  margin  slightly 
recurved,  thickened  above  ;  nerve  narrow  but  distinct  ;  lower 
leaves  muticous,  only  the  upper  with  a  very  short,  narrow  hyaline 
point,  or  even  a  few  cells  only  diaphanous.  Cells  of  mid-base 
elongate-rectangular  or  linear,  with  smooth  walls,  a  few  rows 
towards  margin  sinuose,  yellow,  slightly  incrassate,  about 
two  rows  at  margin  shorter,  broader,  hyaline,  forming  a  border 
extending  a  considerable  distance  up  the  leaf;  above,  the  cells 
become  chlorophyllose,  very  sinuose,  rectangular,  slightly  shorter 
towards  apex,  but  always  longer  than  broad,  elliptic-rectangular. 
Seta  short,  capsule  exserted,  small,  oval,  smooth,  not  contracted  at 
the  mouth;  lid  conical,  obtuse;  calyptra  cucullate,  lobed  at  the 
base  ;  peristome  teeth  broad,  almost  entire.     Dioicous. 

IIab.  Damp  crevices  of  alpine  rocks.  Very  rare  and  sterile.  Clova  (Fergusson)  ; 
Cumberland  Mountains  (BinsUad). 

The  British  form  is  stunted,  in  dense  tufts  less  than  an  inch  high.  The  very 
short  hair-points  and  the  reddish  brown  colour  give  the  plant  a  very  different  aspect 
from  most  of  the  species  of  the  genus  ;  and  the  form  and  structure  of  the  leaves  easily 
determine  it.  Perhaps  G,  tarquaia  comes  nearest  to  it  in  the  leaves,  but  the  basal 
areolation  differs,  and  the  habit  is  quite  distinct. 

24.  Grimmia  atrata  Mielich.    (Tab.  XXIII.  F.). 

Robust,  i-2i  inches  high,  densely  tufted,  dark  green  above, 
black  below ;  stems  erect,  interwoven  with  radicles.  Leaves  solid, 
about  I  line  long,  variously  spreading  and  curved,  twisted 
when  dry,  lanceolate,  gradually  narrowing  from  base  to  apex, 
obtusely  pointed ;  without  hyaline  points ;  nerve  strong,  broad, 
rather  prominent  at  back ;  margin  very  slightly  and  irregularly 
recurved,  thickened  from  near  the  base  upwards ;  cells  at  angles 
and  for  a  short  distance  up  the  margins  lax,  quadrate,  hyaline,  in 
mid-base  variable,  rather  short,  slightly  sinuose,  soon  becoming 
sinuosely  rectangular,  above  distinct,  in  upper  part  of  leaf  small, 
sub-quadrate,  incrassate.  Capsule  erect  or  slightly  oblique  on  a 
rather  long  seta,  oval-oblong,  thick-walled;  lid  shortly  rostellate, 
obtuse;  calyptra  mitriform  or  sub-cucullate.     Dioicous. 
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Hab.     Wet  alpine  rocks.     Very  rare.     Fr.  autumn. 

The  broadly-pointed  leaves,  quite  without  hyaline  points,  with  thickened  margins, 
distinguish  this  species  from  G,  elongcUa^  and  indeed  from  all  the  species  hitherto 
described,  G,  patens  differing  widely  in  habit,  in  the  leaves  straight  when  dry,  etc.  ; 
it  differs  from  the  next  in  the  less  obtuse,  not  cucullate,  less  solid  and  opaque  leaves, 
and  is  more  like  Rhacofnitrium  ellipticum^  which,  however,  also  has  straighter  leaves 
when  dry,  and  ihe  areolation  altogether  different. 

25,  Grimmia  unicolor  Hook.  (Tab.  XXIII.  G.). 

More  slender,  dull  green,  blackish  below,  1-3  inches  high,  in 
looser  tufts,  less  coherent  than  the  last.  Stems  ascending,  not 
radiculose.  Leaves  from  an  oblong  concave  base  narrowly  linear 
or  ligulate,  obtuse  and  rounded  at  apex  with  the  margins 
incurved  and  cucullate,  not  hyaline-pointed,  nerve  less  prominent 
behind,  flattened  and  somewhat  indistinct,  margin  plane ;  basal 
cells  thin-walled,  rectangular,  2-4  times  as  long  as  broad,  the 
marginal  slightly  more  hyaline .  and  distinct ;  very  quickly 
becoming  short,  incrassate,  quadrate  or  rounded,  not  sinuose,  in 
2  or  3  strata  above  and  very  obscure  and  opaque.  Capsule 
oblong,  exserted  on  a  rather  long  fruitstalk,  erect  or  sub-oblique, 
slightly  contracted  at  the  mouth  ;  lid  long-beaked ;  cal)rptra 
mitriform  or  sub-cucullate.     Dioicous. 

Hab.     Alpine  rocks  ;  very  rare.     Clova.     Fr.  winter. 

The  leaves  of  this  plant  are  quite  different  in  the  form  of  their  apex  from  those 
of  any  other  Grimmia,  and  this,  with  the  total  absence  of  hair-point,  abundantly 
distinguishes  it.  It  resembles  G,  patens  in  some  respects,  but  the  two-winged  nerve 
in  that  species  is  visible  even  with  only  a  pocket  lens,  so  that  there  need  be  no' 
confusion  between  the  two.     These  last  three  species  are  high  alpine  plants. 


31.    RHAOOMITRIDM  Brid. 

Plants  with  the  stems  usually  elongated,  dichotomously 
branched,  the  branches  often  clothed  with  numerous  short  lateral 
branchlets ;  leaves  like  those  of  Grimmia,  often  hair-pointed,  cells 
strongly  sinuose,  the  lower  all  elongated,  narrow-linear  and 
nodulose,  a  very  few  at  basal  margin  occasionally  different.  Seta 
erect ;  cal)rptra  mitriform,  longly  subulate,  often  papillose,  not 
plicate,  often  lacerate  at  the  base  ;  capsule  oval,  oblong  or  cylin- 
drical, smooth  ;  peristome  as  in  Grimmia,  or  with  the  teeth 
divided  almost  to  base  into  two  straight,  filiform  branches. 
Dioicous. 

Although  closely  allied  to  Grimmia  and  more  or  less  con- 
nected with  that  genus  by  certain  species,  the  present  genus  has  a 
L 
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distinct  character  of  its  own,  and  apart  from  the  habit  and  mod^ 
of  growth,  some  of  the  structural  characters  given  above  are  by  m 
means  unimportant ;  and  the  separation  of  the  two  genera,  whili 
to  say  the  least  permissible,  is  undoubtedly  desirable  from  th< 
point  of  view  of  greater  convenience.  All  the  species  except  /? 
canescens  and  R,  lanuginosum,  are,  as  in  Grimmia,  confined  tc 
rocks.  The  peculiar  areolation  of  the  leaf,  especially  at  the  base 
is  at  once  recognised  under  the  microscope,  and  identifies  the 
genus  at  a  glance.  •  Many  of  the  species  from  their  long  prostrate 
«tems,  numerous  short  branches,  and  apparently  lateral  fructifica- 
tion, bear  a  great  outward  resemblance  to  the  H3rpnoid  Mosses. 

Deriv. — paKo-(rhako)    frayed,  and  fxirpiov  (mitrion)    a   cap. 
from  the  fringed  cal)rptra. 

/Leaves  without  hyaline  points 2 

\Upper  leaves  with  hyaline  points   6 

/Cells  long,  very  narrow  ;  stem  with  many  short  branches ^  fasciculare 

\ Cells  shorter  ;  lateral  hranchlets  few  or  none   3 

/Capsule  round -ovate,  hard;  Is.  bistratose  above /.  ellipiuttm 

3  \  Capsule  longer ;  Is.  of  one  layer  of  cells    4 

/Ls.  oblong,  very  obtuse,  nerve  not  reaching  the  wide  apex 2.  aciculare 

^\Ls.  narrower,  more  tapering    5 

Tall,  loosely  matted  ;  without  lateral  branchlets .j.  protensum 

Small,  dense  tufts  ;  usually  with  a  few  branchlets .j*.  htttrostichnm  var.  y 

^/Ls.  with  simply  toothed  hyaline  points 7 

\Hyaline  points  erose,  and  very  rough  with  papillae 9 

/  Branchlets  absent ;  capsule  small,  seta  short  .^.  sudeticum 

'  \PIant  with  many  lateral  branchlets  ;  seta  longer 8 

«/Upper  cells  of  Is.  short,  hair  (in  type)  long .j*.  keterostichwn 

\ Upper  cells  long  and  narrow  .jT*.  rcmiuhsvm 

/  Ls.  very  papillose  ;  seta  smooth  7.  canescens 

^\Ls.  smooth  (except  the  hyaline  points) ;  seta  rough  6.  lanuginosum 


'{ 


A.  DRYPTODON. 

Stem  dichotomous  with  equal  branches,  without  lateral 
branchlets  ;  leaves  obtuse,  without  hyaline  points ;  peristome 
teeth  resembling  those  of  Grimmia. 

1.    Rhacomitrium  ellipticum  B.  &  S.  (Dicranum  ellipticum 

Turn. ;  Grimmia  ellipiica  Am.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXIII.  H.). 

Stems  short,  i-ij  inches  high,  in  close,  rigid  tufts,  brown, 
fragile,  naked  at  the  base.  Leaves  patent,  small,  erect  and  rigid 
when  dry,  more  rarely  longer  and  somewhat  twisted,  solid,  without 
hyaline  points,  shortly  oblong-lanceolate,  widened  just  above  the 
base,  thence  narrowed   to  a  stout,  rather  obtuse  point,  margin 
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plane,  or  slightly  recurved  at  the  base,  thickened  above ;  nerve 
broad,  distinct  below,  becoming  narrower  and  obscure  above, 
brownish.  Cells  of  the  base  elongate-linear,  strongly  nodulose, 
incrassate ;  only  a  single  marginal  row  occasionally  rectangular 
and  hyaline ;  above,  in  middle  of  leaf  becoming  shorter  and  wider, 
about  twice  as  long  as  broad,  at  the  extreme  apex  still  shorter, 
minute,  obscure,  bi-stratose.  Seta  rather  short,  variable  in  length, 
thick  and  fleshy,  rigid ;  capsule  small,  shortly  oval,  smooth, 
flossy,  after  the  fall  of  the  lid  somewhat  urceolate,  contracted 
below  the  mouth,  dark  brown,  of  solid  texture,  with  a  somewhat 
distinct  neck  tapering  into  the  seta ;  lid  straight,  subulate,  almost 
as  long  as  the  capsule ;  calyptra  scabrous  at  apex ;  peristome 
teeth  lanceolate,  2-  or  3-fid ;  spreading  when  dry. 

Hab.  On  drippiug  rocks  and  near  water&lls,  in  mountains.  Not  common.  Fr. 
winter. 

Easily  distinguished  by  its  brown,  rigid  tufts  and  small,  solid,  almost  globose 
apsDJes,  which  are  sometimes  on  very  short  fruitstalks  and  almost  concealed  among 
the  higher  innovations.  This,  as  well  as  the  two  other  species  of  the  Section 
r»rypiodon,  is  distinguished  by  its  liking  for  humid,  almost  aquatic  situations. 
k.  profensum  is  perhaps  the  species  most  nearly  resembling  it,  but  is  easily 
recognised  by  its  larger  leaves  with  widely  recurved  margins.  Grimmia  atrata  also 
noch  resembles  it,  but  has  broader  leaves  with  still  stouter  nerve,  and  the  basal 
areolation  much  shorter  and  less  sinuose. 

G.  commtttata  also  has  a  superficial  resemblance,  but  the  pointed  leaves  with 
byaline  tips  will  alone  suffice  to  distinguish  it. 

2.  Rhacomitrium  aciculare    Brid.    (Bryum  aciculare  L. ; 
Grimmia  acicularis  CM.,  Braithw.  Br.  M.  Fl.)  (Tab.  XXIII.  I.). 

In  coarse  tufts,  dull  dark  green,  often  becoming  blackish,  1-3 
inches  high ;  stems  stout,  dichotomously  branched,  rigid,  denuded 
below.  Leaves  erecto-patent,  imbricated  when  dry,  sometimes 
sub-secund  at  apex,  large,  broadly  oval-oblong,  sometimes  slightly 
plicate,  often  rounded  at  the  broad,  obtuse  summit,  which  is 
entire  or  more  or  less  dentate,  not  hyaline ;  nerve  rather  narrow 
at  the  base,  becoming  obscure  above  and  vanishing  at  some 
distance  below  the  apex  ;  margin  variously  recurved.  Cells  in 
one  layer  except  in  the  upper  part  at  margin,  which  is  slightly 
thickened,  roundish-hexagonal  or  sub-quadrate  near  apex,  below 
elliptical-rectangular  and  sinuose,  gradually  becoming  narrow- 
linear  and  sinuose  at  base,  a  few  angular  cells  broader,  shorter, 
quadrate,  but  otherwise  similar.  Seta  straight,  erect,  about 
i-inch  long,  dark  brown ;  capsule  erect,  dark  brown,  elliptical  to 
iub'Cvlindric,  rather  narrow-mouthed,  smooth,  lid  longly  subulate, 
almost  equalling  the  capsule ;  calyptra  smooth  ;  peristome  teeth 
4'ided  into  2-3  unequal  branches. 
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Hab.     Rocks  in  streams  in  subalpine  districts.     Common.     Fr.  spring. 

Readily  known  from  all  the  other  species  by  its  broad  obtuse  leaves  which  are 
usually  somewhat  denticulate  above  ;  indeed,  a  fair  amount  of  denticulation  appears  to- 
be  the  rule  rather  than  the  exception,  and  the  var.  denticulcUum  B.  &  S.  would  seem 
hardly  worth  preserving  as  a  named  form.  In  habit  it  is  not  unlike  some  forms 
of  Grimmia  apocarpa  var.  rivularis.  I  have  gathered  it  at  Altnaharra,  Sutherland^ 
growing  on  tree  roots  by  water  ;  and  on  Ben  Mure  in  the  same  county,  Mr.  Nicholson 
and  I  gathered  a  curious  lax  form  with  very  distant,  squarrose-recurved  leaves,, 
probably  a  form  due  to  more  or  less  submerged  conditions. 

3.    Khacomitrium   protensum    Braun    (Grimmia   aquatica 
CM.,  Braithw.  Br.  M.  Fl.)   (Tab.  XXIIl.  J.). 

In  large,  loose,  depressed  patches,  2-8  inches  long;  yellowish 
green,  brown  below,  rarely  blackish ;  stems  rigid,  procumbent^ 
much  branched ;  often  curved  when  dry.  Leaves  erecto-patent  or 
sub-secund,  appressed  and  straight  when  dry,  from  a  wide  oblong 
base  shortly  lanceolate,  at  apex  rather  widely  obtuse,  quite  entire, 
not  hyaline-pointed ;  margin  widely  recurved,  not  thickened ; 
nerve  strong,  broad,  reddish,  reaching  to  the  apex  or  nearly  so ; 
cells  in  upper  part  of  the  leaf  short,  sinuosely  elliptical,  in  one 
layer,  minutely  papillose,  gradually  becoming  longer  and  narrower 
downwards,  the  angular  scarcely  distinguishable.  Seta  short, 
about  i-inch,  appearing  lateral  by  innovation  ;  capsule  oblong- 
cylindrical,  brown,  often  hidden  by  the  upper  branches  ;  cal)rptra 
smooth  ;  peristome  teeth  divided  into  two  narrow  branches,  which 
are  free  or  slightly  cohering. 

IIab.     Damp  rocks.     Frequent.     Fr.  spring. 

Not  unlike  Grimmia  patens^  but  of  a  paler  colour,  more  rigid,  and  with  quite  a 
different  nerve.  The  leaves  while  narrower  and  more  pointed  than  in  /*.  aciculare 
are  more  obtuse  than  in  any  of  the  other  species ;  in  R,  fasciculare  they  are  much 
more  slender  and  delicate,  with  a  far  fainter  nerve ;  R,  ellipticum  has  them  much 
smaller  with  the  upper  cells  bi-stratose,  and  the  capsule  is  much  shorter ;  R, 
heterostichum  var.  graciUscens  is  usually  much  more  slender,  dull  green  or  blackish^ 
with  smaller  leaves  narrower  at  the  tips ;  but  some  dark-coloured,  stunted  forms  are 
ver>'  hard  to  separate  fiom  the  obtuse-leaved  form  ( R.  obtusum  Lindb.).  According 
to  Limpricht,  they  may  be  separated  by  the  papillose  leaves  of  R,  protemum^  and  its 
cells  in  a  single  layer  throughout  ;  but  the  papillosity  is  sometimes  very  faint,  while 
R.  obtusum^  according  to  Braithwaite,  may  have  the  upper  cells  unistratose.  The 
other  species  are  known  by  their  hair-points.  It  is  sometimes  of  luxuriant  growth, 
and  I  have  seen  the  face  of  a  large  rock  covered  with  a  rich  golden  green  carpet  of 
this  moss,  the  stems  6  or  8  inches  long. 


B.    EU-RHACOMITRIUM. 

Stems  with  fasciculate  branches  and  often  with  numerous 
short  lateral  branchlets.     Leaves  usually  hair-pointed.     Peristome 
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teeth  generally  divided    more    than  half-way  into  two  filiform 
branches. 

4.     Rhacomitrium   fasciculare    Brid.    (Bryum  fasciculare 

Schrad. ;  Grimmia  fascicular  is  CM.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXIII.  K.). 

In  close,  flat  patches,  the  stems  short  and  more  or  less  erect  in 
the  centre,  prostrate  and  creeping  towards  the  outside,  yellowish- 
green,  with  crowded  branches  and  numerous  very  short  lateral 
branchlets.  Leaves  patent  and  flexuose,  appressed  and  very 
slightly  twisted  when  dry,  from  an  oval-oblong  base  longly 
lanceolate,  narrowly  tapering,  but  not  very  acute  and  often 
istinctly  obtuse,  without  a  hyaline  point,  thin,  pellucid,  lij^htly 
plicate  at  base ;  margin  strongly  recurved ;  nerve  very  thin  and 
faint,  ilLdefined,  vanishing  below  the  apex  ;  cells  all  long, 
narrow  and  sinuose,  even  those  in  the  upper  part  of  the  leaf  3-5 
times  as  long  as  broad  and  finely  papillose,  a  single  row,  rarely 
two  or  three,  of  quadrate  or  rectangular  hyaline  cells  forming  a 
marginal  band  at  the  basal  angles.  Seta  short,  rather  thick, 
brown  ;  calyptra  papillose  over  the  whole  subula ;  capsule  oblong, 
dark  brown,  thick-walled  ;  peristome  teeth  divided  to  base, 
<fivisions  filiform. 

IIab.     Rocks,   usually   in    subalpine    situations.      Frequent.      Fr.   spring  and 


There  is  nothing  very  distinctive  in  the  ap[>earance  of  this  species  at  first  sight, 
bat  a  more  careful  examination  shows  the  leaves  to  be  quite  green  to  their  tips,  with 
poiraceof  a  hyaline  point ;  and  its  slender  habit  and  narrow  leaves  will  distinguish 
it  from  the  last  species,  as  will  its  mode  of  branching  from  the  ordinary  muticous- 
kaved  form  of  A*,  hetrrostichum  ;  in  doubtful  cases  the  cells,  elongate  to  the  apex  of 
the  leaf,  and  the  very  faint  nerve  will  abundantly  distinguish  it,  while  the  total 
ihsence  of  hair-point,  dark  seta,  and  larger,  brown,  pachydermous  fruit  will  equally 
sepuale  it  from  R.  ramulosum, 

5.   Rhacomitrium     heterostichum     Brid.      (Trichostomum 

heterosfichum  Hedw. ;  Grimmia  heterosticha  CM.,  Braithw. 

Br.  M.  Fl.)     (Tab.  XXIV.  A.). 

Typically  a  rather  short-stemmed  plant,  growing  in  close 
tufts,  erect  or  more  usually  depressed,  at  the  outside  of  the 
patches  prostrate,  rij^id,  greyish  green,  hoary ;  stems  dichotomously 
branched  with  few  branchlets  which  are  usually  slender  and  spread- 
ing rather  than  short  and  nodose ;  leaves  spreading  or  subsecund, 
erect  but  not  appressed  when  dry,  rather  short  and  broad,  oblong- 
lanceolate  from  a  wide  base,  gradually  narrowed  to  a  rather  broad 
point,  the  summit  of  which  usually  has  a  hyaline  tip  with  decurrent 
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edges  and  is  prolonged  into  a  broad  flat  hair,  which  is  denticula 
at  the  margins,  and  often  longer  than  half  the  rest  of  the  leal 
leaf-margins  revolute  to  apex,  not  or  scarcely  thickened  above  i 
the  type  ;  nerve  distinct,  reaching  apex  and  passing  into  th 
hyaline  point ;  lower  cells  linear,  nodulose,  a  few  at  basal  margi 
small,  pellucid,  upper  gradually  shorter,  broader  than  in  the  la* 
two  species,  near  apex  shortly  rectangular,  rounded,  or  sul 
quadrate,  usually  ii-3  times  as  long  as  broad,  shorter  at  margir 
incrassate  and  sinuose,  not  papillose.  Calyptra  papillose  at  apex 
seta  straight,  reddish,  capsule  oblong-cylindric,  narrowed  at  tk 
mouth,  thick-walled^  brown.  Peristome  teeth  rather  short 
lanceolate,  unequally  divided. 

Var.  j8.  alopecurum  Hubn.  (Gtimmia  affinis  Lindb.,  Braithw 
Br.  M.  FL).  Slender  and  elongated,  with  more  numerous  slendei 
fasciculate  branches  ;  less  hoary,  of  a  darker  colour.  Leaves 
more  acute,  the  hair-point  shorter,  \  length  of  leaf,  ofter 
almost  obsolete  ;  texture  more  solid,  cells  of  several  marginal  rows 
bi'Stratose  towards  apex.     Capsule  shorter,  peristome  small. 

Var  y.  gracilescens  B.  &  S.  (G,  affinis  var.  gracile'scens 
Lindb.,  Braithw.  Br.  M.  FL).  Still  more  slender,  with  longer, 
often  fastigiate  branches,  sometimes  almost  simple  or  only  slightly 
dichotomous ;  hair-points  very  short,  ojten  wanting;  cells  as  in 
var.  j8 ;  capsule  still  smaller,  often  paler  and  thinner-walled. 

Hab.     Rocks  and  walls  in  mountainous  districts.     Common.     Fr.  summer. 

Rhaccmitrium  keterostichum  is  our  most  variable  species,  and  the  multiple  forms 
are  so  inconstant  and  so  ill-defined  as  almost  to  defy  classification.  They  depend 
chiefly  on  the  mode  of  ramification,  the  relative  length,  or  absence,  of  the  hair- point,  the 
varying  acuteness  of  the  leaves,  and  the  form,  size,  and  texture  of  the  capsule.  There 
appears  to  be  little  or  no  correlation  between  these  characters,  and  it  is  therefore 
unsafe  to  found  even  varieties  on  them.  Thus  forms  with  obtuse,  muticous  leaves 
occur  correlated  with  the  most  widely  different  form  of  capsule  and  varying  degrees  of 
robustness  and  of  branching,  and  I  do  not  feel  able  to  follow  Lindbergand  Braiihwaite 
in  making  a  species,  nor  indeed  even  a  variety  of  the  obtuse-leaved  form.  Moreover, 
it  is  not  at  all  uncommon  to  find  plants  with  the  greater  number  of  the  leaves  obtuse 
and  muticous,  with  here  and  there  one  with  a  short  hyaline  poinL 

The  var.  graciiescens  is  with  equal  difficulty  separated  from  the  var.  alopecurum^ 
but  I  have  taken  it  as  embracing  the  slender  forms  with  more  or  less  dichotomous,  not 
£ftsciculately  branched  stems,  the  leaves  clusely  imbricated  when  dry,  more  frequeot/y 
muticous  and  hairless,  and  the  capsule  smaller  and  paler.  In  some  of  its  forois  it 
ahows  a  close  approach  to  iV.  sudeticum.  It  is  to  be  found  abundantly  all  over  the 
summit  of  Snowdon  and  several  of  the  neighbouring  mountains  in  Urge,  deep  (ofCs, 
almost  black,  with  taller  or  shorter,  densely  crowded,  almost  unbranched  slender  stems, 
nearly  always  barren. 

Some  forms  have  the  upper  margins  distinctly  thickened,  which,  wiih  the  shorter, 
almost  quadrate  apical  areolation,  distinguishes  the  species  from  A*,  t  amulosum^  dsA. 
also,  in  its  muticous  form,  from  A*,  fasciculare.  It  is  more  difficult  to  separate  from 
H,  sudeiicum^  although  in  its  typical  form  widely  different ;  in  the  var.  gradUsceus 
the  chaiacteristic  branching  tends  to  disappear,  the  capsule  becomes  smaller,  ibioner 
and  paler,  and  in  short  a  very  close  approach  is  made  to  H,  siute^uum. 
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JR.  keterostukum  in  its  mode  of  growth  is  sometimes  erect  and  not  unlike  a 
Grtminia,  such  as  G,  trichophylla  or  G,  decipuns  ;  the  broad  base  of  the  wide  hyaline 
points  is  sometimes  sufficient  to  distinguish  it  in  the  field,  with  the  wider,  less 
auenoated  leaves  ;  in  the  absence  of  these  marks,  and  of  the  typical  Rhacomitrium 
bnoching,  recourse  must  be  had  to  the  microscope. 

I  am  unable  to  separate  R,  comimiU  Slirt.  from  the  var.  graciUscens  of  this 

•  Khacomitrium  SUdeticum  B.  &  S.  (Trichostomum  sudeticum 

Funck  ;  Grimmia  microcarpa  Lindb.,  Braithw.  Br.  M.  FI. ; 

R.  microcarpon  Brid.  in  part.)  (Tab.  XXIV.  B.). 

Resembling  slender  forms  of  R,  heterostichum  var. 
gracilescens ,  in  wide  lax  patches  with  ascending  branches,  dull  or 
yellowish-g^een  above.  Leaves  small,  narrowly  acuminate, 
margin  bi-stratose  above,  nerve  distinct;  hair-point  short  but 
usually  distinct,  narrow,  denticulate.  Areolation  frequently  a 
little  wider  and  less  sinuose  at  mid-base,  but  not  constantly  so ; 
Abffve  roundish-quadrate.  Seta  short,  pale,  flexuose  or  curved, 
caljrptra  slightly  papillose  at  apex.  Capsule  small,  elliptic,  pale 
brown,  thin-walled  ;  peristome  teeth  irregularly  divided. 

Hab.     Shaded  alpine  rocks.     Not  common.     Fr.  early  summer. 

Although  this  is  almost  universally  considered  a  separate  species,  I  have  little 
hesitation  in  uniting  it  with  R,  heterostichum.  I  can  find  no  constant  difference  in  the 
areolation  of  the  two,  nor  in  the  other  characters  of  the  leaves.  The  slender  habit 
and  the  branching  are  no  doubt  striking  features,  but  H.  heterostichum  var. 
f^vciUstens  is  often  every  whit  as  slender,  while  it  has,  as  noted  above,  every  form  of 
omification  ;  in  the  form  and  texture  of  the  capsule  it  is  equally  variable,  and  I 
bare  forms  which,  on  the  basis  of  the  fruit  alone,  would  certainly  be  called 
R.  sudeticum.  The  var.  validius  Jur.,  moreover,  of -^.  sudeticum^  appears  to  be  in 
way  way  a  transition  to  R.  heterostichum. 

*  JUiacoimtrium    ramulosum    Lindb.     (Grimmia    ramulosa 

Lindb.,  Braithw.  Br.  M.  Fl. ;  R.  microcarpon  Brid.,  Schp.  Syn.) 

(Tab.  XXIII.  L.). 

Smaller  than  R.  heterostichum.  In  low  pale  green,  rarely 
dark  green  or  yellowish  tufts,  slightly  hoary  ;  stems  slender, 
nodose,  with  very  numerous  short  obtuse  lateral  branchlets. 
Leaves  thin  and  pellucid,  lanceolate  from  an  ovate  base,  gradually 
tapering  to  a  not  very  narrow  point,  with  a  flat,  denticulate  hair- 
point  variable  in  length,  usually  short  ;  margin  recurved,  not 
thickened  above ;  cells  all  elongated  and  extremely  narrow,  j-6 
times  as  long  as  broad  at  apex ;  a  few  of  the  marginal  row  at 
extreme  basal  angles  often  enlarged,  wider,  rectangular,  hyaline 
<>r  pellucid,  not  sinuose.  Seta  short,  pale,  yellowish  ;  capsule 
small,    pale,    thin-walled,    oblong    or    sub-cylindric ;     calyptra 
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papillose  above ;  peristome  teeth  short,  deeply  divided  almost  to 
base. 

Hab.     Dry  mountain  rocks.     **  Highlands  "  (Herb,  Hook,)  ;  Lewis  (Stirtom)  : 
Caithness  (Liliie).     Fr.  autumn. 

Dr.  Siirton  has  sent  me  a  specimen  collected  by  him  in  the  Island  of  Lewis  in 
1901,  which  certainly  belongs  to  this  species ;  it  has  the  short  lateral  branchlets,  and 
the  upper  cells  usually  4-6  times  as  long  as  broad,  often  longer,  with  the  group  of 
pellucid  marginal  cells  at  base  well  marked.     A  plant  gathered  by  the  Rev.  D.  Llllie 
m  Caithness  must  also  be  referred  here»  though  it  is  less  clearly  marked.      Previously 
its  claim  rested  upon  a  specimen  in   Hooker's  Flerliarium,  labelled  "  Highlands.'* 
Boulay  and    Ilusnot   unite   it   with   R.   heterostichum  as  a  variety,   but  this  seems 
scarcely  justified,  so  long,  especially,  as  R.  sudeticum  is  maintained  as  a  separate 
species  ;  I  cannot  but  think  that  the  elongated  upper  areolation  in  the  present  plant  is 
a   character  of  greater  importance  than  any  which   separates  the  former    from   R, 
heteroslichum.     It  must  however  be  admitted  that  this  character  is  less  constant  and 
uniform  than  one  could  wish,  and  it  is  perhaps  better  to  treat  both  R.  sudrticum  afid 
the  present   plant   as   sub-species  of  R.    heterostichum.      In   habit   R.    ramufoium 
resembles  R.  fasnailare  to  some  extent,  and  in  the  densely  nodose  branching  it  even 
approaches  R.  canescens,  while  the  hair-point  is  occasionally  so  developed  as  to  render 
the  plant  quite  hoary  ;  the  areolation  and  the  pre^^ence  of  a  hyaline  point  combined 
make  it  easy  of  recognition  ;  in  the  fruiting  characters  it  is  near  R,  sudeticum,  but  the 
capsule  is  longer  and  darker,  while  the  habit  is  quite  different.     So  much  doubt  exists 
as  to  the  plant  intended  by  Bridel  to  l>e  descrilied  by  his  name  JR.  microcarpon^  that  it 
seems  safer,  and  is  far  less  confusing,  to  use  Lindberghs  name  for  the  present  spedes 
and  R,  sudeticum  for  the  second  of  the  two  plants  to  which  Bridel*s  name  has  equally 
been  applied. 

6.     Rhacomitrium     lanaginosuin     Brid.     (Trichostomum 

lanugittosum    Hedw.  ;    Grimmia  kypnoides  Lindb.,  Braithw.  Br. 

M.  Fl.)  (Tab.  XXIV.  C). 

Growing  in  large  mats,  dull  green  or  yellowish-brown,  hoary, 
rigid  and  fragile  when  dry;  stems  procumbent,  j-/^  rWA^j-  long^ 
slender^    with    numerous    slender^    variously   elongated  lateral 
branchlets.     Leaves  crowded,  spreading,  often  falcato-secund  at 
the  summit  of  the  branches,  appressed  when   dry,   with   the  tip 
flexuose,  long^  gradually  narrowed  from  near  the  base  to  a  very 
long    tapering  point,    the    whole    upper  part  forming  a  broad, 
beautifully  white  diaphanous  hair-pointy  often  longer  than  the 
rest  of  the  leaf,  longly  decurrent  at  the  sides  of  the  leaf,  erose- 
dent  ft  te  ai   margins,  papillose  on  surface,  flexuose  and  undulate 
when    dry ;    leaf -base    oval,    slightly    plicate  ;    margin    revolute 
below ;  nerve  thin,  broad,  and  dist  inct,  running  into  the  hyaline 
point,  at  the  base  of  which  it  is  chlorophyllose,  above  becoming 
hyaline    but   distinct    almost   to  the  apex ;  cells  in  one  stratum 
throughout    the    leaf,    arranged    in    regular    rows,    lowest    very 
incrassate,    narrow-linear   and   nodulose,   a  single   row   at  basal 
margin  of  pellucid,  not  sinuose,  narrow  cells  ;  upper  cells  broader, 
sinuose,  shorter,  but  almost  always  at  least  twice  as  long  as  broad. 
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even  at  the  base  of  the  hair,  smooth.  Capsule  on  a  short,  rough 
seta,  arising  on  a  short  lateral  branchlet,  small,  oval  or  elliptic- 
oblong,  pale  brown,  finally  darker  ;  calyptra  rough  at  apex ; 
peristome  orange  red,  the  teeth  divided  to  base  into  two  long 
filiform  branches. 

Hab.  Dry  rocky  heaths,  wall  tops,  rocks,  etc  Common.  Fr.  early  summer, 
not  common. 

The  largest  British  species  of  the  genus,  and  quite  distinct  in  habit  alone.  It  is 
not  very  variable,  but  stunted  forms  occasionally  are  found  which  might  at  first  be 
taken  for  R.  heterostichunty  and  a  variety  occurs  with  very  short  hair-points  ;  I  have 

fathered  a  slender  ^reen  form  entirely  without  hair-points  in  moist  spots  on  Ben  More, 
utherland  ;  these  forms  are  however  easily  known  by  the  longer,  more  sinuose  upper 
areolation,  the  habit,  and  other  points ;  from  R.  canescens  the  smooth  cells  of  the  leaf 
clearly  separate  it. 

R.  lanui^nosum  often  covers  large  tracts  of  barren  heathland,  in  big  swollen 
■cushions ;  it  is  one  of  the  few  species  of  the  genus  which,  like  the  next,  are  occa- 
sionally found  on  the  ground  and  not  actually  on  rock.  The  hair-point  of  the  leaf  is  a 
most  beautiful  microscopic  object. 

The  fruit  is  not  very  frequently  found,  but  when  it  occurs  it  is  produced  in 
-considerable  quantity.     The  rough  seta  is  unique  in  this  genus. 

7.    Rhacomitrium  canescens  Brid.  (Trichostomum  canescens 

Timm  ;  Grimmia  canescens  CM.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXIV.  D.). 

In  lax  or  dense  tufts,  erect  or  spreading,  dull  green,  or 
slightly  yellowish  ;  stems  1-4  inches  long,  variously  branched, 
with  few  or  many  very  short  alternate  branchlets.  Leaves 
variable  in  size  and  shape,  but  always  shorter  and  broader  than  in 
the  last,  usually  rather  shortly  acuminate  from  a  wide  ovate  or 
almost  cordate  slightly  plicate  base,  spreading,  flexuose,  when  dry 
as  a  rule  not  much  appressed,  but  variable  ;  usually,  especially  the 
upper  ones,  ending  in  a  hair-point  of  variable  length,  rarely  more 
than  half  the  length  of  the  leaf,  broad,  papillose,  dentate,  less 
decurrent  than  in  the  last,  often  very  short  or  even  wanting ;  nerve 
thin,  pellucid,  faint,  but  usually  distinguishable  to  the  hair- 
point  ;  margin  revolute ;  cells  all  stronglv  papillose^  unistratose, 
the  upper  shorty  sub-quadrate,  sinuose,  the  lower  long,  narrow- 
linear,  nodulose,  a  few  at  basal  angles  wide,  thin-walled  and 
j>ellucid,yi7rw/w^  minute  decurrent  auricles.  Seta  long,  smooth  ; 
capsule  elliptic  or  cylindric,  slightly  plicate  when  dry  and  empty, 
brown.  Calyptra  rough  ;  peristome  very  long,  almost  equalling 
the  capsule. 

Var.  p.  ericoides  B.  &  S.  Usually  erect,  stems  straight, 
lateral  hranchlets  very  numerous^  shorty  with  a  regular  alternate 
or  pinnate  arrangement ;  leaves  usually  broader  and  shorter,  with 
a  shorter  hair-point. 
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Hab.  Barren  heaths  and  wall  tops.  Common.  The  var.  B  equally  common^ 
usually  by  sandy  roadsides  or  in  the  detritus  of  stream  beds.     Fr.  spring. 

The  peculiar  ramification  of  this  plant  taken  in  conjunction  with  its  normally  long 
hair-points,  and  with  its  habit,  usually  makes  its  identification  easy.  It  is,  how- 
ever, in  some  respects  a  very  variable  plant.  I  have  very  frequently  found  plants  with 
the  hair-point  entirely  wanting  in  nearly  all  the  leaves,  one  form  so  exactly  reproducing 
the  appearance  of  R,  fascicuiare  in  colour,  mode  of  growth,  and  leaf-form,  that  it  can 
hardly  be  separated  except  by  the  papillose  cells,  shorter  above  and  enlarged  at  the 
basal  angles ;  another  with  the  leaves  very  broad,  flaccid,  strongly  plicate,  very 
shortly  narrowed  to  an  obtuse  rounded  apex.  At  times  the  hair-point  is  altogether 
wanting,  and  the  plants  of  a  dark  dull  ^reen.  Under  the  microscope  R,  canescens  is 
clearly  marked  off  from  the  other  speaes  by  the  strongly  papillose  cells  and  minute 
auricles.     It  is  less  elongated  in  all  its  parts  than  the  last. 


32.  OOSOINODON  Spreng. 

Characters  of  Grimmia,  especially  the  species  of  the  Section 
Schistidium,  but  differing  in  the  campanulate^  plicate  calyptra ; 
capsule  immersed  on  a  short  seta,  peristome  teeth  more  or  less 
perforated  (cribrose).     Dioicous. 

Besides  C  cribrosus  there  is  another  European  species  (C. 
humilis)  with  non-plicate  leaves ;  a  third  species  (C.  Patersoni 
Ferg.)  .his  been  described  as  Scottish,  but  its  record  as  a  British 
plant  was  probably  an  error. 

Deriv — Koo-Kivo-(kosklno)  a  sieve,  and  q^ov%  (odous)  a  tooth  ; 
alluding  to  the  perforated  peristome. 

1.     Coscinodon  cribrosus  Spruce  (Grimmia  cribrosa  Hedw.) 
(Tab.  XXIV.  E.). 

In  small,  very  dense  cushions,  sometimes  confluent  and 
forming  wide  patches,  greyish,  hoary  above,  short.  Leaves 
crowded,  spreading,  appressed  when  dry,  ovate-lanceolate  or 
shortly  oblong-lanceolate,  concave,  margin  incurved  above ; 
plicate  or  rather  costate  at  back  on  each  side  of  the  nerve, 
especially  in  the  upper  part ;  nerve  narrow,  prominent  at  back ; 
upper  leaves  ending  in  a  long,  almost  smooth  hair^point,  which  is 
often  wide  at  the  base  and  extends  down  the  upper  part  of  the  leaf 
apex ;  cells  at  base  rectangular,  rather  pellucid,  not  sinuose,  thin- 
walled  or  slightly  incrassate,  more  elongated  near  the  nerve ; 
above  elliptical,  then  rounded,  or  quadrate,  incrassate,  smaller, 
near  apex  often  bi-stratose  ;  perichaetial  bracts  thinner,  less 
plicate.  Seta  short,  straight,  capsule  immersed,  erect,  oval, 
smooth,  wide-mouthed  when  dry,  lid  conical,  rostellate ;  calyptra 
covering  most  of  capsule,  lobed  at  base,  thin ;  peristome  teeth 
lanceolate,  orange-red,  much  perforated. 
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Hab.    Siliceous  rocks,  very  rare.    Fr.  summer. 

This  little  moss  resembles  Grimmia  oModon  and  G.  criniia  in  its  dense,  grey, 
velvety  cushions ;  but  the  capsule  is  different  and  the  plicae  of  the  leaves  at  once 
distinguish  it.  These  are  rather  dorsal  bands  of  thickening  cells  with  something  the 
appeaiance  of  secondary  nerves  than  simple  furrows  ;  they  are  sometimes  very 
indistinct.  The  species  differs  too  from  the  above  plants  in  never  choosing  a 
calcareous  matrix.  Grimmia  confetta  is  also  something  like  it,  but  the  denser  tufts, 
the  calyptra,  the  larger  basal  cells,  and  plicate  leaves  with  plane  margins  of  the 
present  plant  will  easily  distinguish  it  from  that 


33.    PTYOHOMinaUM  B.  &  S. 

Plants  in  dense  cushions ;  leaves  long,  narrow,  without 
hyaline  points,  crisped  when  dry ;  areolation  not  sinuose.  Seta 
straight.  Capsule  smooth.  Calyptra  campanulate,  lobed,  plicate. 
Peristome  teeth  long,  divided  into  two  slender  branches  or  almost 
entire, 

Deriv.  iTTvx^-Cptycho)  a  fold  or  wrinkle,  and  furpiov  (mit- 
rion)  a  cap.     Alluding  to  the  plicate  calyptra. 

1.   Ptychomitrium  polyphyllum  Fumr.  (Bryum  poly phy Hum 

Dicks. ;  Glyphomitrium  polyphyllum  Mitt.,  Braithw.  Br.  M.  Fl.)- 

(Tab.  XXIV.  F.). 

In  neat  rounded  dense  cushions,  y^'2  inches  high,  dark  or 
yellowish-green,  blackish  below.  Leaves  crowded,  spreading  and 
fiexuose  when  moist,  strongly  crisped  when  dry,  large  (2  lines 
long),  elongate-lanceolate  from  a  broad,  oblong,  deeply  plicate 
base,  tapering  to  an  acute  but  not  slender  nor  hyaline  point, 
margin  revolute  in  the  lower  half,  above  plane,  incrassate, 
coarsely  and  remotely  toothed  in  the  upper  half;  nerve  strong, 
channelled  in  front,  rather  indistinct  towards  apex;  cells  at  base 
very  narrow  and  long,  regularly  seriate,  with  thick  lateral  and  thin 
transverse  walls,  towards  the  margins  wider,  shorter  ;  reddish 
brown  at  base  ;  above,  the  cells  gradually  shorten,  the  walls 
becoming  uniformly  incrassate,  in  all  upper  part  of  leaf  rounded- 
quadrate  or  transversely  oval,  very  regularly  arranged  in  rows, 
brown  and  opaque.  Seta  erect,  straight,  about  half-an-inch  long, 
but  variable,  several  often  arising  from  the  same  pericha;tium  ; 
capsule  narrowly  elliptic  or  sub-cylindric,  pale  brown,  thin- 
walled,  smooth  ;  lid  longly  and  finely  subulate  ;  cal)rptra  narrowly 
campanulate,  lobed  at  base,  plicate,  slightly  scabrous  at  apex. 
Peristome  teeth  cleft  to  base,  red,  paler  when  old,  erecto-patent, 
segments  long,  filiform.    Spores  small.     Autoicous. 
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Hab.  Siliceous  rocks  and  walls  in  mountainous  districts.  Common.  Fr.  early 
summer. 

A  very  distinct  and  easily-known  plant,  the  neat  cushions  with  the  capsules 
usually  very  abundant,  being  conspicuous  on  nearly  every  wall  in  many  mountain 
regions  ;  the  stems  are  thick  and  tumid  with  the  large,  densely-crowded  leaves.  The 
serratures  of  the  leaves  are  sometimes  very  faint.  The  basal  areolation  is  peculiar, 
the  regular  rows  of  linear  cells  with  very  thin  transverse  walls,  but  strongly  incrassate 
longitudinal  ones,  giving  frequently  somewhat  the  appearance  of  each  row  being  a 
single  cell  with  transverse  partitions  rather  than  a  series  of  separate  cells. 


34.    GLYPHOMITRIUM  Brid. 

Closely  allied  to  Ptychomitrium,  but  of  much  smaller  habit ; 
peristome  teeth  united  in  pairs^  broad^  entire. 

The  difference  in  peristome  seems  sufficient  to  warrant  the 
separation  of  these  two  genera,  which  in  other  respects  too  would 
seem  the  more  natural  treatment. 

Deriv.  yAv</K)-(glypho)  sculptured,  and  fiirpiov  (mitrion)  a 
cap ;  from  the  furrowed  calyptra. 

1.     Glyphomitrium  Daviesii  Brid.    (Bryum  Daviesii  Dicks. 
(Tab.  XXIV.  G.). 

In  small  dense  smooth  cushions,  about  half-an-inch  high^ 
deep  green.  Leaves  small  (i  line),  narrowly  linear-lanceolate, 
tapering  to  a  rather  broadly  acute  point,  crisped  when  dry,  margin 
plane  or  narrowly  recurved  below,  thickened  above,  entire  ;  nerve 
strong,  thick,  vanishing^  at  apex  ;  cells  at  base  hyaline,  thin- 
walled^  hexagonal-rectangular ,  rather  shorter  at  margin,  above 
elliptic,  incrassate,  in  all  the  upper  half  rounded-quadrate, 
regularly  seriate,  incrassate.  Seta  very  short,  /-2  lines,  capsule 
small,  oval-globose,  pale  reddish  brown  with  a  red  mouth,  when 
dry  and  empty  wide-mouthed  and  sub-urceolate  ;  lid  longly 
rostrate ;  peristome  teeth  red,  in  pairs,  broad,  lanceolate,  reflexed 
when  dry,  entire,  closely  barred,  inserted  below  the  mouth. 
Calyptra  whitish,  at  first  narrow,  plicate,  reaching  below  the 
capsule  and  embracing  the  seta,  afterwards  inflated^  shining  and 
hardly  plicate,  split  at  several  points,  on  one  side  almost  to  apex. 
Spores  large,  30-40  /a.     Autoicous. 

Hab.     Basaliic  and  siliceous  rocks.     Rare.     Fr.  summer. 

A  pretty  little  plant,  readily  known  by  its  small  compact  tufts,  curied  leaves  and 
numerous  minute  reddish  capsules,  with  white  shining  calyptra.  Without  the  latter 
organ  it  bears  a  slight  resemblance  to  Rhabdoweisia,  but  the  similarity  is  only 
superficial.  It  grows  well  on  the  basaltic  pillars  of  the  North  of  Ireland  and  the 
West  G)ast  of  Scotland,  and  is  also  found  in  Wales  and  England,  but  has  only  been 
-discovered,  beyond  the  British  Isles,  in  the  Faeroes. 
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35.    CAMPYLOSTELIUM  B.  &  S. 

Minute^  gregarious  plants ;  leaves  small,  very  narrow ^  crisped 
when  dry,  areolation  punctate  above.  Seta  arcuate^  capsule 
small,  calyptra  mitriform,  smooth.  Peristome  teeth  narrow, 
cleft,  equidistant. 

A  small  genus,  the  place  of  which  is  somewhat  uncertain ;  it 
is  usually  placed  near  Seligeria,  to  which  it  has  close  affinity,  but 
in  leaf  structure  and  in  the  mitriform  calyptra  and  peristome  it 
comes  very  near  Glyphomitrium  and  Grimmia. 

DerIV. — Ka/iirvXo-(kampylo)  bent,  and  crreAeov  (steleon)  a 
handle ;  from  the  arcuate  seta. 

1.    Campylostelium  sctxicola  B.  &  S.   (Dicranum  saxicola 

W.  &  M.,  Glyphomitrium  saxicola  Mitt.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXIV.  H.). 

Mi'nutey  dwarf,  gregarious  ;  leaves  crowded  above,  longly 
linear -subulate  from  a  narrow  oblong  base,  sub-acute,  flexuose, 
crisped  when  dry  ;  margin  plane,  entire,  slightly  incrassate  above ; 
nerve  rather  stout,  vanishing  in  apex ;  cells  at  base  lax,  hyaline, 
thin-walled,  rectangular;  above  smaller,  elliptic,  incrassate,  in 
the  limb  small ^  rounded ^  often  bi-stratose,  incrassate.  Seta 
slender,  cygneouSy  when  mature  and  dry  erect  and  flexuose ; 
capsule  elliptic-oblong,  pale,  thin-walled,  smooth  ;  calyptra 
subulate,  lobed  ;  lid  longly  rostrate ;  peristome  teeth  reddish^ 
unequally  cleft.     Autoicous. 

Hab.     Sandstone  and  siliceous  rocks  ;  not  common.     Fr.  winter. 

The  distribution  of  this  little  moss  is  very  much  that  of  Brachyodus  trichodes, 
with  which,  moreover,  it  is  frequently  found  growing.  The  seta,  which  even  when 
mature  becomes  bent  again  upon  moistening,  and  the  smooth  capsule,  are  sufficient  to 
distinguish  it.  In  habit  it  is  most  like  Seligeria  recurvata,  but  that  has  more 
setaceous  leaves  with  different  areolation,  and  a  shorter,  rounder  capsule. 


36.    HEDWIGIA  Ehrh. 

Stems  forked,  with  lateral  innovations.  Leaves  broad,  ovaly 
nerveless.  Capsule  immersed  or  very  shortly  exserted,  roundish, 
gymnostomous ;  calyptra  small ,  fugacious  ;  lid  short,  obtuse. 

A  genus  consisting  of  two  species,  which  has  been  variously 
located,  but  seems  most  at  home  under  Grimmiaceae.  These  two 
species  are  sometimes  treated  as  generically  distinct,  but  the 
distinguishing  characters  are  not  of  great  importance,  and  I  have 
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admitted  the  latter,  perhaps  less  usual  arrangement.  The  leaves 
have  some  resemblance  in  form  and  areolation  to  those  of 
Cryphsea  heteromalla^  but  there  the  agreement  ends. 

Deriv.— After  Hedwig,  the  "  Father  of  Bryology." 

/Leaves  with  hyaline  points,  coarsely  papillose    /.  ciliaia 

\Leaves  without  hyaline  points,  scarcely  papill(»se  2,  imberhis 

1.     Hedwigia  ciliata  Ehrh.  (Bryum  ciliatum  Dicks.;  Hedwigia 
albicans  Lindb.)  (Tab.  XXIV.  I.). 

In  small  or  wide  patches,  of  a  glaucous  green ^  and  usually 
hoary ^  the  tufts  very  easily  breaking  up  when  gathered.  Stems 
rather  slender,  at  first  erect,  then  elongated  and  procumbent, 
rigid  when  dry,  slightly  forked  and  with  shorter  lateral  branches, 
1-4  inches  long,  denuded  at  base.  Leaves  when  dry  imbricated 
with  the  apex  recurved^  often  falcato-secundy  when  moist 
spreading,  often  secund,  especially  on  the  procumbent  stems, 
concave,  nerveless,  ovate,  acuminate  and  tipped  with  a  long  or 
shorty  widey  hyaline  pointy  which  is  spinosely  denticulate  at  the 
edges  ;  margin  recurved  below,  slightly  sinuose  ;  cells  strongly 
papillose^  at  mid-base  yellow,  narrow-linear  with  the  lateral  walls 
incrassate  and  somewhat  porose ;  towards  the  margin  the  cells 
are  shorter,  wider,  sub-quadrate  or  rectangular  with  sinuose 
walls,  more  pellucid,  at  basal  angles  often  larger,  quadrate, 
brown ;  upper  cells  in  regular  longitudinal  rows,  ovate,  hexagonal 
or  sub-quadrate,  all  incrassate  and  usually  angular.  Capsule 
sub'Sessile,  immersed ;  perichaetial  bracts  cilia te  on  the  margin 
towards  apex  ;  calyptra  small,  only  covering  the  lid,  conical, 
usually  sub-cucuUate,  fugacious  ;  capsule  globose  or  slightly 
oblong,  wide-mouthed  and  truncate  after  the  fall  of  the  lid, 
yellowish  with  a  red  mouth,  smooth,  annulus  none ;  lid  convex ^ 
sometimes  mamillate  ;  peristome  none.     Autoicous. 

Var.  p.  leucophaea  B.  &  S.  More  robust,  very  hoary  ;  leaves 
wider,  the  hyaline  base  of  the  hair-point  occupying  almost  one- 
third  of  the  length  of  the  leaf, 

Var.  7.  viridis  B.  &  S.  Leaves  imbricated  when  dry,  bright 
green,  tip  hardly  hyaline, 

Var.  S.  striata  Wils.  Leaves  (especially  the  uppermost) 
distinctly  striate ;  margin  strongly  recurved. 

Hab.  On  siliceous  walls  and  rocks,  common.  The  var.  fi  on  more  exposed 
rocks.     The  var.  7  in  more  shaded  localities,  rare.     The  var.  8  rare.     Fr.  spring. 
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This  species  is  somewhat  variable,  especially  in  the  relative  length  and  con- 
spicuousness  of  the  hyaline  point ;  the  vars.  viridis  and  leucophaa  are  little  more  than 
extremes  of  variation  in  this  respect,  linked  with  one  another  by  innumerable 
intermediate  forms  Another  form  described  by  Schimper  as  var.  secunda  is  also 
found  ;  it  is  only  a  more  than  usually  elongated  slender  form  with  smaller,  less 
crowded,  more  secund  leaves  than  usual. 

Hedwigia  ciliata  somewhat  resembles  Rhcuomitrium  heterostichum^  and  still 
more  perhaps  Grimmia  apocarpa^  but  the  broader  ovate  leaves  regularly  imbricated, 
«t  the  base  at  least,  when  dry,  are  totally  different  upon  closer  examination.  Forms 
without  hyaline  points,  which  are  however  rare,  might  be  taken  for  the  next  species, 
but  are  nearly  always  of  a  decided  green,  less  yellow  ;  it  would  always  be  safer,  how- 
ever to  submit  such  forms  to  the  microscope,  when  the  strongly  papillose  leaves  would 
clearly  refer  them  to  the  present  species. 

2.    Hedwigia  imberbis  Spruce  (Gymnostomum  imberbe  Sm.)  ; 

Hedwigidium  imberbe  B.  &  S.,  Schp.  Syn.  et  plur  auct.) 

(Tab.  XXIV.  J.). 

Resembling  the  last  species  in  mode  of  growth,  but  with  the 
stems  less  forked,  with  lateral  branches,  sometimes  flagelliform  at 
apex,  dark  brown  below^  yellowish  brown  at  the  summits  of  the 
branch esy  not  hoary ;  leaves  spreading,  rarely  falcato-secund, 
closely  imbricated  when  dry^  resembling  the  last  in  shape,  oval- 
oblong,  quickly  narrowed  to  a  short  acute  apiculuSy  not  hair- 
pointedy  nerveless;  margin  strongly  revolute  almost  to  summit^ 
slightly  notched  or  irregular  at  apex.  Basal  cells  resembling  the 
last,  the  upper  smaller,  narrower^  usually  irregularly  rectangular 
and  elliptic y  or  sub-quadrate,  with  incrassate  sinuose  walls, 
smooth  or  slightly  papillose.  Leaves  of  the  flagelliform  shoots 
and  perichaetial  bracts  with  the  apex  sometimes  discoloured. 
Capsule  on  a  rather  longer  seta,  but  scarcely  emergent ;  lid 
conical-rostellatCy  calyptra  small,  cucuUate  or  sub-cucullate. 
Autoicous. 

Hab.     Siliceous  rocks,  rare.     Fr.  very  rare,  autumn. 

Usually  easily  distinguishable  from  the  last  by  the  absence  of  hyaline  points  to 
the  leaves,  which  are  almost  always  brown  or  yellowish,  more  imbricated  when  dry, 
with  the  margin  more  strongly  recurved  ;  also  by  the  smoother,  smaller  and  narrower 
areolation. 


Order  IX.    TORTULACEiE. 


Mosses  usually  of  low  growth,  radiculose  only  at  base. 
Leaves  variable,  from  linear  to  spathiilate ;  areolation  usually 
thin-walled  and  hyaline  at  base,  often  small,  obscure  and  papillose 
above.  Seta  straight,  rarely  curved  in  the  more  minute  plants, 
capsule  erect  or  slightly  inclined,  oval,  oblong  or  cylindrical, 
calyptra  usually  narrow  and  cucullate,  peristome  none  or  single,  of 
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16  straight  or  spirally  twisted  teeth,  entire  or  divided,  often  into  3^ 
filiform  branches,  papillose. 

A  large  and  polymorphous  Order,  very  difficult  to  define, 
owing  to  the  number  of  lowly  organised  forms  which,  while  widely 
differing  from  the  normal  type  of  the  Order,  are  clearly  insej>ar— 
able  from  it  by  reason  of  the  regular  gradation  between  them  and 
the  higher  species.  The  structure  of  the  leaves  is  more  important^ 
perhaps  unusually  so,  than  that  of  the  peristome,  which  exhibits 
considerable  variation  even  within  the  same  genus,  and  is,  indeed^ 
often  absent  from  species  whose  close  relationship  with  other 
highly  peristomate  ones  is  undoubted.  On  one  side  Tortulaceae 
comes  very  near  to  Dicranaceae,  especially  through  Ceratodon  ;  on 
another  it  approaches  Funariaceae ;  the  higher  species  of  Tortula 
show  great  affinity  to  Encalypta,  while  Cinclidotus  is  related  to 
Grimmiaceae,  and  other  relationships  could  be  pointed  out ;  in  a 
linear  arrangement  it  is  impossible  to  preserve  these  affinities 
unbroken,  and  we  are  obliged  to  be  contented  with  drawing 
attention  to  the  more  important  of  them.  With  some  slight 
variation  I  have  for  the  most  part  followed  Lindberghs  generic 
divisions  and  arrangement  I  have,  however,  united  Ephemerum 
with  the  Funariaceae,  as,  despite  its  near  resemblance  to  Acaulon, 
it  appears  to  be  quite  as  closely  related  through  Physcomitrella 
with  that  Order,  and  the  areolation  is  rather  Funarioid  than 
Pottioid. 


Tribe  /.    Potties, 


Leaves  broad  in  outline,  in  only  a  few  species  narrowly 
lanceolate;  peristome  when  present  of  16  or  32  teeth,  entire  or 
cleft,  sometimes  to  base,  straight  or  twisted,  often  united  at  base 
into  a  tube.  Upper  cells  more  or  less  hexagonal,  lax  and  pellucid 
or  rather  smaller  and  obscure  ;  rarely  minute. 


37.    ACAULON  CM. 


Plants  minute,  bulbiform.  Upper  leaves  very  much  larger , 
concave,  convolute.  Capsule  spherical,  almost  or  entirely  without 
an  apiculus,  immersed^  cleistocarpous.  Calyptra  very  smally 
conical,  irregularly  torn  at  the  base.  Spores  rather  large, 
granulated.  Columella  perfect.  Male  flower  on  a  basal  branch 
or  basal  radicles. 
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These  little  plants  are  in  the  areolation  somewhat  inter- 
mediate between  the  genera  Ephemerum  and  Phascum  ;  in 
habit,  however,  they  are  much  nearer  the  latter,  especially  P. 
cuspidatum^  and  it  can  hardly  be  doubted  that  they  are  rightly 
placed  here,  whatever  the  position  of  Ephemerum.  From  all 
species  of  Phascum  and  indeed  from  all  the  cleistocarpous  mosses 
with  which  they  are  likely  to  be  confused,  the  round  capsules 
without  distinct  apiculus  or  only  a  very  minute  one,  and  the  inflated, 
usually  denticulate  bracts  easily  distinguish  them. 

Deriv. — a-(a)  without,  and  KauAos  (kaulos)  a  stem.  "The 
stem  less  moss." 

(Perichaetial  bracts  convolute,  folded  one  within  the  other,  not  keeled  ;  seta  straight 
/.  mtUicum 
Perichaetial  bracts  meeting  one  another  at  the  margins,  keeled  ;  seta  arcuate 
2,  triquetrum 

1.     Acaulon    muticum    CM.    {Phascum    muticum    Schreb.  ; 
Sphaerangium  muticum  Schp.  Syn.)  (Tab.  XXV.  A.). 

Gregarious,  minute  plants,  oval  in  outline  and  slightly 
cuspidate  by  the  rather  elongated  upper  leaves  or  bracts,  pale 
greenish  white  or  yellowish.  Lower  leaves  very  small,  concave, 
roundish-ovate ;  about  three  upper  much  larger,  the  two  upper- 
most or  inner  perichaetial  bracts  being  the  largest,  convolute^ 
cymbiformy  rounded  at  backy  not  keeled ^  enclosing  and  covering 
the  capsule  ;  irregularly  denticulate  or  sinuose  at  the  rounded 
obtuse  apex,  nerve  distinct,  usually  excurrent  in  a  short  erect 
mucro,  margin  plane  ;  lower  cells  hyaline,  rectangular,  thin- 
walled,  rather  large,  the  upper  smaller,  rhomboid-hexagonal  or 
sub-rectangular,  smooth ^  the  marginal  ones  often  forming  a  more 
or  less  distinct  border.  Capsule  on  a  short  straight  seta^ 
immersed,  spherical,  or  with  a  minute  obtuse  apiculus,  orange- 
brown  ;  calyptra  very  small,  torn  at  the  base.  Male  flower  on  a 
basal  branch  or  basal  radicles.    Spores  30-40  /i,  finely  granulated. 

Var.  /3.  minus  H.  &  T.  Smaller^  shorter^  bracts  hardly 
exceeding  the  capsule,  more  shortly  pointed,  entire, 

IIab.  Bare  sandy  spots,  not  unfrequent.  The  var.  3,  Torquay ;  Sussex.  Fr» 
winter  and  early  spring. 

Somewhat  variable  in  size  and  in  serrature  of  the  bracts,  this  plant  may  always  be 
recognised  by  the  rounded,  not  apiculate  capsule,  and  ihe  large  bracts  folded  together 
and  concealing  the  fruit,  not  spreading  and  open  as  in  Phascum  ;  the  cells,  too, 
are  usually  more  elongated  and  rhomboid,  and  smooth.  From  A,  triqtietrum  it  differs 
in  the  more  elongate  plants,  more  acute  in  outline,  with  the  nerve  of  the  leaves 
straighter,  less  conspicuous,  not  recurved  in  the  mucio.  The  upper  cells  in  both 
speaes  are  slightly  incrassate,  but  not  markedly  so. 
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In  the  first  edition  of  this  work  I  included  A.  medUert-antum  Limpr.,  to  which 
Braithwaite  referred  plants  gathered  at  Douglas,  I.  of  Man,  by  I  lolt  in  1886.  I  have 
not  seen  original  specimens  of  Limpricht's  plant,  but  careful  comparison  of  his 
description  with  that  given  by  Braithwaite  and  with  the  I.  of  Man  moss  itself  shows*  I 
think,  that  we  have  to  do  with  two  distinct  plants.  The  main  characters  that 
Limpricht  relies  upon  in  A.  mediterraneum  are  the  perichaetial  bracts  not  meeting 
towards  apex  (so  that  the  capsule  is  visible  from  above),  plane  and  entire  at  margin, 
the  very  short,  not  curved  seta,  and  the  spores  echtnulate  (covered  with  elevated, 
acute  papillae)  as  compared  with  the  granulated  surface  in  A,  muticum.  These  were, 
it  is  true,  very  nearly  the  characters  attributed  by  Lindberg  to  his  A.  Holiii  (ined. ), 
but  they  do  not  agree  either  with  Braithwaite's  description  or  with  the  I.  of  Man 
specimens.  The  bracts  in  the  specimens  which  Mr.  Holt  kindly  sent  me  arc 
•constantly  more  or  less  denticulate,  the  spores  minlitely  granulated  exactly  as  in  A, 
mtUiciim.  The  small  apiculus  to  the  capsule  which  Lindberg  also  relied  upon  is  not 
mentioned  by  Limpricht,  nor  is  the  ineauality  of  the  perichsetial  bracts,  or  the  slender 
curved  outline  of  the  plant,  which  Braithwaite  emphasises.  Our  plant,  then,  cannot, 
I  think,  be  identical  with  the  continental  moss  described  by  Limpricht,  and  A. 
mediterraneum  Limpr.  must  be  dropped  from  our  list.  Considering  also  the 
variability  of  the  apex  of  the  perichaetial  bracts  in  A,  mtUicum^  and  taking  into 
account  the  inconstancy,  as  far  as  my  experience  goes,  in  our  plants,  of  the  other 
characters  relied  upon  by  Braithwaite,  I  do  not  think  it  is  desirable  on  the  whole  to 
create  a  fresh  variety  for  the  form  found  in  the  L  of  Man  and  elsewhere  in  Britain. 
Tab.  XXV.  B.  represents  the  I.  of  Man  plant. 

2.    Acaulon  triquetrum  CM.  {Phascum  triquetrum  Spruce  ; 
Sphaerangium  triquetrum  Schp.,  Syn.)  (Tab.  XXV.  C). 

Resembling  the  last  but  smaller^  often  golden  brown  ;  the 
plants  bulbiform,  almost  globose^  rounded  and  obtuse  in  outline  ; 
the  bracts  rather  more  numerous,  usually  three,  acutely  carinate 
so  as  to  give  a  triquetrous  outline  to  the  plant  when  viewed  from 
above ;  the  nerve  strong,  excurrent  in  a  recurved  apiculus,  the 
upper  margin  slightly  recurved.  Capsule  on  an  arcuate  seta. 
Spores  rather  smaller,  25-30  ft,  rarely  35  /a. 

Hab.     On  the  ground  on  the  south  coast ;  very  rare.     Fr.  early  spring. 

Distinguishable  from  the  first  species  by  the  characters  italicised  above,  although 
somewhat  approached  by  the  var.  minus  of  that  plant. 


38.    PHASOUM  Schreb. 

Minute,  cleistocarpous  plants.  Leaves  entire^  ovate  or  lanceo- 
late, upper  areolation  usually  papillose.  Calyptra  cucullate. 
Capsule  immersed  or  slightly  exserted,  sub-globose  or  oval.  v?ith  a 
small  apiculus.     Columella  perfect.     Male  flowers  axillary. 

Deriv.  <^*cov-(phascon),  a  Greek  name  for  some  indeter- 
minate cryptogamic  plant. 

/Capsule  immersed,  or  slightly  emergent  only    2 

\Capsule  exserted  on  a  curved  seta  .J.  curvic^lle 

/Plant  green;  Is.  oblong-lanceolate /.  cuspidatmm 

\  Plant  brownish  ;  Is.  ovate-acuminate    «*.  Fleerkeamm 
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1.  Fhascum  CUSpidatum  Schreb.  (P,  acaulon    L.,   Braithw. 

Br.  M.  Fl.)  (Tab.  XXV.  D.). 

Densely  tufted ;  minute,  but  larger  than  the  other  species  of 
this  genus,  or  of  the  last ;  deep  green  ;  stems  about  i  line  high, 
occasionally  taller,  sometimes  forked.  Leaves  crowded,  erect, 
gradually  larger  upwards,  the  upper  oblong-lanceolate,  narrowed 
to  apex,  carinate,  somewhat  twisted  when  dry ;  nerve  excurrent 
in  a  point  of  variable  length  ;  margin  entire,  revolute  towards 
the  middle ;  areolation  lax  and  hyaline  at  the  base,  rectangular ; 
above  hexagonal,  rhomboid  or  rectangular,  18-27  /*  ^"  diameter, 
rectangular  cells  occasionally  32  /a,  finely  papillose  at  back. 
Capsules  single,  or  two  or  three  together,  on  straight  or  arcuate 
pedicels  of  varying  length,  immersed  or  very  slightly  emergent, 
roundish  with  an  obtuse  apiculus  ;  calyptra  conical,  cucullate ; 
spores  moderately  large,  28-35  /i,  yellow,  finely  granulated. 
Autoicous  or  paroicous  ;  antheridia  several  together  in  the  axils  of 
the  upper  leaves,  usually  enclosed  in  one  or  two  small  bracts,  but 
not  forming  a  distinct  bud  or  flower. 

Var.  ^.  piliferum  Hook,  and  Tayl.  (P.  piliferum  Schreb.). 
Smaller,  leaves  shorter,  reddish,  piliferous  with  the  longly 
excurrent  nerve.    Capsule  large^  immersed. 

Var.  7.  Schreberianum  Brid.  (P,  Schreberianum  Dicks.). 
Tall,  several  times  branched ;  leaves  longer,  the  uppermost 
spreading ;  capsule  slightly  emergent, 

Var.  8.  curvisetum  Nees  &  Homsch.  (P,  curvisetum  Dicks.). 
Tall ;  often  divided ;  capsule  emerging  laterally  on  an  arcuate 
seta. 

IIar.  Clay  banks,  waste  places,  and  fallow  fields.  Very  common.  The  vars. 
more  rare.     Fr.  early  spring. 

An  extremely  variable  plant  in  size,  habit,  and  other  points.  The  var.  piliferum 
is,  perhaps,  the  best  characterised  and  most  stable  variety,  the  other  two  are  rather 
the  extreme  forms  each  of  a  more  or  less  connected  series  of  gradations,  many  of 
which  may  be  seen  on  the  same  tuft,  or  even  on  the  same  plant.  The  var.  piliferum 
^rows  on  sandy  soil  in  dry  places,  usually  near  the  sea,  and  has  the  hair-points  not 
tinfrequently  hyaline  and  hoary.  It  was  considered  a  species  by  Schreber,  and  even 
several  varieties  of  it  have  been  described. 

P.  CUSpidatum,  in  addition  to  other  characters  mentioned  under  Acaulon 
mutiaun,  may  usually  be  known  from  that  species  by  the  more  numerous  leaves  more 
or  less  twisted  when  dry,  with  longer  points.  It  is  more  common  than  any  of  the 
allied  species,  and  usually  grows  in  greater  quantities  and  in  more  crowded  tufts. 
Pottia  bryoides  resembles  it  closely  in  vegetative  characters. 

2.  Phascum  FloBrkeanum  W.  &  M.  (Tab.  XXV.  E.). 

Very  minute,  gregarious,  reddish  brown.  Leaves  erecto- 
patent^  the  upper  larger,  but  not  markedly  so  as  in  Acaulon, 
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slightly  twisted  when  dry,  concave,  ovate-acuminate^  stoutly 
cuspidate  with  the  strong  reddish  nerve  ;  margin  slightly  revolute 
above,  entire,  or  faintly  irregular  with  the  transverse  cell-walls 
slightly  projecting,  cells  lax  at  base  and  pellucid,  hexagonal- 
rectangular,  the  upper  small,  irregularly  quadrate,  rhomboid  or 
hexagonal,  minutely  papillose  at  back.  Seta  very  short,  erect. 
Capsule  immersed^  small,  rounded  with  an  obtuse  apiculus, 
reddish  ;  calyptra  conical,  sub-cucullate  ;  spores  pale,  very 
minutely  granulated,  almost  smooth,  20-25  /a. 

Var.  ^.  badium  Brid.  i^P,  badium  Voit).  Leaves  longer^ 
narrower  ;  capsule  smaller,  ovate,  dull  brown. 

IIab.     Clay  and  chalk  fields,  uncommon.     The  var.  rarer.     Fr.  winter. 

One  of  the  smallest  of  our  mosses.  It  is  known  from  small  forms  of  the  last  by 
the  reddish  colour,  and  shorter,  more  acuminate  leaves,  which  are  more  spreading 
above,  whereas  in  that  species  they  are  more  or  less  erect.  From  ihe  next  it  differs 
obviously  in  the  straight,  short  seta  and  immersed  capsules.  The  latter  are  occasion- 
ally aggregate. 

3.    Phascum  curvicoUe  Ehrh.  (Tab.  XXV.  F.). 

Very  minute,  gregarious,  brownish.  Leaves  crowded,  the 
lower  small,  oblong-lanceolate,  the  upper  larger,  narrowly 
lanceolate,  acuminate,  nerve  reddish,  stout,  excurrent  into  a  long 
point ;  margin  recurved  for  the  greater  part  of  the  length  of  the 
leaf,  entire  or  minutely  crenulate-papillose  at  apex ;  cells  rect- 
angular at  base,  above  small,  rounded-hexagonal  or  sub-quadrate, 
very  papillose,  obscure,  incrassate ;  capsule  laterally  emergent 
on  a  curved  seta,  solitary  or  aggregate,  horizontal  or  pendulous, 
oval  with  an  obtuse  point,  bright  brown,  glossy;  calyptra  rather 
large,  cucullate.  Spores  24-28  /*,  pale,  very  faintly  granulated. 
Paroicous  or  synoicous. 

Hab.  Bare  places  and  fallow  fields,  usually  on  chalky  ground.  Rare.  Fr. 
early  spring. 

Readily  known  by  its  oval  almost  pendulous  capsule  hanging  out  from  the  side  of 
the  stem,  and  often  more  conspicuous  than  the  rest  of  the  pUnt ;  the  areolation,  too, 
is  denser  and  more  obscure  than  in  P,  cuspidatum,  the  var.  curvisetum  of  which  is 
the  only  plant  that  when  in  fruit  mi^ht  be  mistaken  for  it,  and  the  spores  are 
different.     The  leaves  are  smaller  and  narrower  than  in  the  last. 


39.    POTTIA  Ehrh. 


Plants  shorty  hardly  branched,  in  tufts  or  scattered.  Leaves 
broad  in  outline,  more  or  less  ovate  or  oblong,  usually  papillose, 
nerved  almost  always  to  apex  or  beyond ;  areolation  rather  lax. 
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more  or  less  hexagonal  above,  Calyptra  narrow,  cucullate. 
Capsule  erect  on  a  straight  seta^  exserted^  oval  or  cylindric, 
cleistocarpous,  gymnostomous,  or  with  a  peristome  of  i6 
imperfect  or  lanceolate  bifid  teeth.     Spores  granulated. 

The  species  of  this  genus  form  a  very  natural  group,  and  the 
only  real  question  of  difficulty  is  whether  they  should  stand  alone 
or  form  a  section  of  Tortula.  The  convenience  of  the  former 
arrangement  is  obvious,  since  there  are  as  many  as  40  species 
belongirfg  to  Pottia,  and  a  still  larger  number  to  Tortula,  and 
although  there  is  no  doubt  considerable  affinity  between  the  two 
groups,  it  can  hardly  be  considered  closer  than  is  often  the  case 
between  allied  genera  ;  there  is,  moreover,  a  peculiar  habit 
among  the  Pottiae  which  is  only  found  in  a  few  species  of  Tortula, 
and  which  is  there  always  associated  with  the  elongated  fruit  and 
characteristic  peristome  of  that  genus.  It  is  true  that  Tortula 
pusilla  and  T.  I  ante  I  lata  form  a  connecting  link  between  the  two 
genera,  and  that  the  two  being  obviously  inseparable,  one  must 
be  removed  from  what  would  certainly  be  its  natural  place  did  it 
stand  alone ;  but  the  existence  of  such  ambiguous  forms  is  a  rule 
rather  than  an  exception  in  nature,  and  to  deny  autonomy  to  all 
groups  that  included  such  forms  would  be  to  reduce  classification 
to  an  absurdity. 

On  the  other  side  Pottia  runs  closely  into  Phascum,  and  the 
line  between  them  must  needs  be  a  somewhat  arbitrary  one 

In  Pottia  the  stems  are  usually  very  short,  and  never  much 
elongated ;  the  leaves  are  generally  soft,  and  mostly  spread  in  a 
stellate  manner  from  the  stem  when  moist ;  the  capsule  and  seta 
are  almost  always  shorter  than  in  Tortula,  and  the  peristome 
teeth  are  never  filiform  and  elongated  as  in  that  genus. 

The  quinquefarious  or  octofarious  arrangement  of  the  leaves 
while  no  doubt  of  some  value  as  a  character,  and  fairly  easy  of 
determination  in  fresh  plants,  is  not  of  much  use  in  the  study  of 
herbarium  specimens ;  and  even  with  the  former  it  is  sometimes 
difficult,  and  occasionally,  I  am  inclined  to  think,  misleading. 
P.  lanceolata  for  instance  though  usually  quinquefarious  is  at  times 
octofarious. 

Deriv. — After  Pott,  once  Prof,  of  Botany  in  Brunswick. 

TLid  very  minute,  persistent 2 

\Lid  larger,  deciduous   3 

f  Capsule  sub-globose  ;  calyptra  rough  at  apex    /.  recta 

\ Capsule  elliptic  ;  calyptra  smooth 2.  bryoides 
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rPeristome  absent,  or  rudimentary  4 

^\Peristome  present    ii 

j  Ls.  serrulate  at  apex,  nerve  usually  vanishing  .j.  Heimii 

^\Ls.  entire,  nerve  excurrent  5 

r  Lid  conic  ;  leaves  ovate-lanceolate 7.  minutula 

^\Lid  beaked  ;  leaves  oblong  or  obovate 6 

^rLs.  quite  smooth  ;  capsule  short,  turbinate 4,  irunccUula 

\Ls.  papillose  ;  capsule  more  or  less  oval  or  elliptic 7 

r  Calyptra  scabrous  above  8 

'  \Calypira  smooth    9. 

«  fCapsule  oval ;  upper  cells  rather  lax , 6*.  asperuia 

\ Capsule  long-elliptic  ;  upper  cells  small   6.   Wilsont 

I  Ls.  with  rather  long  hair-points,  in  8  ranks  .j*.  crinita 

^\Nerve  excurrent  in  a  short  point  la 

r  Ls.  oblong,  in  5  ranks ;  peristome  rudimentary   ^•.  interviedia 

\  Ls.  obovate-spalhulate,  in  8  ranks,  very  green  ;  peristome  absent... j*.  viridifolia 

I  Nerve  vanishing ;  Is.  broad,  in  a  bulb- like  tuft //.  latifolia 

\  Nerve  excurrent  12 

TLid  conic  ;  calyptra  scabrous  above 13 

\  Lid  rostrate  ;  calyptra  smooth  14 

Spores  coarsely  tuberculate 8,  Starkeana 

Spores  finely  papillose 7».  cotnmutata 

Nerve  excurrent  in  a  rather  long  point ;  cells  lax  to,  lauceolata 

Nerve  excurrent  in  a  short  mucro  ;  cells  small  g,  caspitosa 


•4 


1.    Pottia  recta   Mitt.    {Phascum   rectum  With.,  Schp.  Syn.) 

(Tab.  XXV.  G.). 

Very  small,  gregarious,  dull  green  or  brownish.  Leaves 
erecto-patent,  slightly  recurved,  small,  concave,  oblong- lanceolate 
or  ovate,  shortly  acuminate  and  rather  acute,  nerve  strong,, 
reddish,  excurrent  in  a  short  mucro,  margin  recurved,  entire,, 
cells  rectangular  and  hyaline  at  base,  above  small,  10-14  /*>  rarely 
18  /A,  rhomboid  or  hexagonal,  papillose,  chlorophyllose.  Capsule 
on  a  very  short  seta,  not  much  elevated  above  the  leaves,. 
cleistocarpousy  small,  sub-spherical  uith  a  very  small  obtuse 
apiculus  formed  by  the  lid,  which  does  not  however  separate,, 
orange-brown ;  capsules  occasionally  aggregate  ;  calyptra  scabrous 
above,  and  indeed  nearly  to  base ;  spores  minutely  and  densely 
granulated.     Paroicous. 

IIab.  Bare  places  and  fallow  fields,  usually  on  calcareous  soil,  sometimes  on 
clay  ;  not  common.     Fr.  winter. 

This  species  is  nearly  allied  to  Phascum  curvicoUe^  but  the  erect  seta  and  distinct 
though  not  deciduous  lid  make  it  easily  recognised,  and  the  upper  leaves  are  shorter 
and  broader,  the  calyptra  also  is  more  scabrous.  In  habii  it  is  more  like  P, 
Starkiana^  or  P.  minutula^  but  the  deciduous  lid  and  ef^pecially  the  wide-mouthed 
capsules  in  those  species  readily  distinguish  them  ;  in  the  present  plant  the  lid  and  its 
line  of  union  with  the  capsule  are  very  small  and  narrow.  The  next  species  is  known, 
by  the  smooth  calyptra  and  more  elongate  capsule. 
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2.  Pottia  bryoides  Mitt.  (Phascum  bryoides  Dicks.,  Schp.  Syn.) 

(Tab.  XXV.  H.). 

Taller  than  the  last,  sometimes  nearly  half-an-inch  in  length, 
dull  green,  densely  gregarious.  Lower  leaves  small,  lanceolate, 
upper  much  larger,  broadly  oblong-lanceolate,  concave,  acumi- 
nate, margin  revolute  to  near  apex,  nerve  excurrent  in  a  short 
arista  ;  upper  cells  larger  than  in  the  last,  17-22  ft,  hexagonal- 
rhomboid,  incrassate,  smooth  or  more  or  less  papillose.  Capsule 
cleistocarpous,  exserted  on  a  short  seta,  about  one  line  high,  or 
less,  oval  or  oval-elliptic,  abruptly  or  gradually  narrowed  into  an 
obtuse  persistent  rostellate  beak  ;  calyptra  smooth ;  spores  as  in 
the  last.  A  rudimentary  peristome  is  present.  Autoicous ;  male 
flower  distinct,  near  the  base  of  the  fertile  stem. 

Var.  /^.  Thornhillii  Wils.  Leaves  much  longer,  sub- 
spathulate,  spreading  and  slightly  recurved,  margin  plane,  nerve 
very  shortly  excurrent.  Capsule  longer,  with  a  long  beak,  on  a 
longer  seta.     Spores  smaller,  slightly  granulated. 

Hab.  Fallow  fields  and  bare  places,  rare.  The  var.  fi  near  Newcastle 
(Tkomhill^  1841),     Fr.  winter. 

The  capsule  in  this  species  is  of  a  peculiar  form,  as  is  best  shown  by  the  figure. 
Sometimes,  however,  it  more  closely  resembles  that  of  the  last  species,  but  is  larger 
and  longer.  That  species  has  smaller  leaves  with  much  smaller  areolation,  more 
papillose  and  obscure  ;  indeed,  the  foliage  of  P.  recta  is  rather  Phascoid  than  Pottioid. 
The  fruit,  however,  will  readily  separate  them. 

The  var.  Thornhillii^  which  I  have  not  seen,  was  by  Wilson  considered  as 
possibly  a  distinct  species,  and  the  characters  as  detailed  by  him  are  certainly 
striking. 

P,  bryoides  is  a  variable  species,  and  other  forms  have  been  described  as  varieties, 
but  apparently  on  slender  grounds  ;  one  form  (var.  pilifera)  has  the  nerve  excurrent 
in  a  long  hair-like  point. 

Immature  plants  of  P.  bryoides  with  the  capsules  more  or  less  developed  but  still 
enclosed  in  the  bracts  may  be  overlooked  as  Phase,  cuspidaium  ;  I  have  found  the  two 
in  company  and  not  at  all  easy  to  distinguish  at  this  stage.  The  position  and 
character  of  the  male  flower  will  separate  them  in  such  a  case,  and  probably  in  ail 
cases  the  form  of  the  capsule  also. 

Limpricht  created  the  genus  Mildeella  for  this  species  on  account  of  the  presence 
of  a  rudimentary  peristome.  It  is  as  a  rule  only  to  be  detected  by  careful  section 
cutting,  but  Mr.  W.  E  Nicholson  has  observed  it  in  certain  cases  through  the  capsule 
wall  after  treatment  with  liquor  potassse,  and  has  even  been  able  to  get  away  the  teeth 
separately  in  a  mature  capsule.  They  are  extremely  delicate,  thread-like,  yellowish, 
papillose  and  jointed. 

3.  Pottia    Heimii    Fumr.     (Gymnostomum    Heimii    Hedw.) 

(Tab.  XXV.  I.). 

A  comparatively  tall  species,  with  the  stems  i-i  inch  high, 
but  variable  in  this  as  in  other  respects ;  tufted,  yellowish  or  deep 
green.       Leaves     increasing    in     size    upwards,    lower    broadly 
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lanceolate,  those  at  the  top  of  the  stem  long,  narrowly  oblong- 
lanceolate,  acute  and  slightly  acuminate,  spreading  when  moist, 
appressed  and  slightly  twisted  when  dry ;  margin  plane,  serrated 
towards  apex;  nerve  reddish,  usually  slightly  excurrent ;  cells  in 
the  lower  half  of  the  leaf  elongated,  rectangular,  lax,  hyaline ;  in 
upper  part  rather  large,  hexagonal -rhomboid,  chlorophyllose, 
rather  incrassate,  papillose.  Seta  long  (^-J  inch),  rather  thick, 
twisted  when  dry  ;  capsule  obovate-oblong,  rather  large,  but 
variable,  thick-walled,  narrowed  at  base,  reddish  brown,  wide- 
mouthed  when  empty  ;  calyptra  smooth  ;  lid  obliquely  rostrate 
from  a  broad  flat  base ;  columella  attached  to  lid,  at  maturity 
lengthened  beyond  the  mouth  of  the  capsule,  elevating  the  lid  and 
retaining  it  for  some  time ;  peristome  none.  Autoicous  or  rarely 
synoicous. 

Hab.  Muddy  and  sandy  ground  near  the  sea  ;  very  rarely  inland.  Frequent. 
Fr.  spring. 

This  is  one  of  our  few  distinctly  maritime  mosses  ;  it  somewhat  resembles  robust 
forms  of  P,  intermedia^  but  it  has  a  different  habit  from  any  of  the  other  s|-)ecies,  by 
which  it  is  easily  recognised,  the  long,  siout  seta  greatly  contributing  to  this.  It  is 
also  in  its  typical  form  quite  distinct  in  the  leaf  apex,  although  among  its  many 
variations  it  occasionally  has  the  leaves  entire  ;  it  is,  however,  rarely  that  it  may  not 
l>e  known  by  this  character. 

The  lid,  elevated  above  the  mouth  of  the  capsule  and  remaining  attached  to  the 
columella,  is  a  very  curious  and  striking  characteristic  of  this  species  during  the  time 
that  the  fruit  is  mature. 

The  plane,  toothed  margin  of  the  leaf  would  distinguish  doubtful  or  barren  forms 
from  P.  intermedia  ;  the  leaves  are  also  usually  of  a  more  solid  texture  than  in  the  allied 
species. 

A  form  occurs  with  entire  leaves,  having  the  nerve  ceasing  below  the  apex  ;  it  may 
possibly  be  P.  Ryani  Philib.     It  requires  further  study. 

4.     Pottia  truncatula  Lindb.  (Bryum  truncatulum  L. ;  Pottia 
truncata  Furnr.,  Schp.  Syn.)  (Tab.  XXV.  J.). 

In  loose  tufts  or  patches,  dull  green  ;  j-inch  high,  slightly 
branched.  Leaves  quinquefarious,  spreading,  soft,  twisted  when 
dry,  lower  short,  oblong-spathulate,  upper  longer,  oblong,  shortly 
and  slightly  acute;  margin  plane,  slightly  irregular  towards  apex 
with  the  projecting  transverse  cell  walls,  but  not  papillose ;  nerve 
excurrent  in  a  short  point;  upper  cells  rather  large,  hexagonal, 
thin-walled,  smooth.  Seta  short,  slender  ;  capsule  shortly  oval  or 
turbinate,  when  empty  truncate,  wide-mouthed  and  almost  hemis- 
pherical, thin-walled,  pale  brown,  exannulate ;  lid  flat,  with  a 
very  oblique,  more  or  less  longly  rostrate  beak.  Calyptra  smooth. 
Peristome  none.  Spores  large,  20-28  ft,  minutely  punctulate. 
Autoicous. 
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Hab.    .Banks,  fallow  fields,  etc. ;  very  common.     Fr.  autumn  and  winter. 

The  commonest  species  of  the  genus,  and  recognised  without  difficulty  by  the  leaf 
form  and  the  short  truncate  capsules  with  obliquely  rostrate  lid.  The  capsule  is, 
however,  somewhat  variable  in  length  and  form. 

*  Pottia    intermedia     Fiimr.      (Gymnostomum    intermedium 

Turn. ;  P,  lanceolata  var.  gymnostoma  Schp.  Syn.) 

(Tab.  XXVI.  A.). 

Taller,  rather  larger  in  all  its  parts;  leaves  longer,  margin 
revolute  at  middle,  at  apex  slightly  rough  with  projecting  papillae 
as  well  as  with  the  transverse  cell  walls ;  areolation  usually  slightly 
papillose  at  back  in  the  upper  part  of  the  leaf.  Capsule  longer, 
ohlong,  more  or  less  elongated  ;  peristome  absent  or  very  rudi- 
mentary.    Annulus  broad. 

Var.  ^.  littoralis  (P,  littoralis  Mitt.).  Tall,  of  a  bluish  or 
glaucous  green  ;  leaves  usually  longer,  cells  richly  chlorophyllose, 
smooth,  incrassate.     Capsule  usually  with  a  narrower  mouth. 

Hab.  Walls,  fallow  fields,  etc.  ;  frequent.  The  var.  3  on  sea  shores,  rare. 
Fr.  winter. 

In  its  typical  form  a  markedly  different  plant  from  P.  truncaiufay  but  the  above 
characters  are  not  always  pronounced,  and  the  revolute  margins  and  papillose  leaves 
are  sometimes  correlated  with  a  very  short,  truncate  capsule.  The  papiUosity  of  the 
Iraves  does  not,  indeed,  seem  to  afford  a  very  stable  specific  character  m  this  genus. 
The  lid  is  occasionally  slightly  adherent  to  the  columella. 

It  frequently  grows  with  P.  lanceolata^  but  I  have  never  found  any  tiouble  in  separ- 
ating the  two  ;  apart  from  the  peristome  the  latter  has  narrower,  more  regularly 
cylindrical,  dark  red  or  purplish  capsules,  thick-walled,  narrower  at  the  mouth,  with  a 
regularly  conical  lid,  obtuse,  and  of  variable  length  ;  the  present  plant  has  the  ripe 
capsules  always  paler,  brown,  broader,  more  or  less  wide-mouthed  (except  at  times  in 
var.  /8),  with  the  lid  as  in  P.  tiuncaiula  wide  and  flat  at  the  base,  with  a  narrow  and 
oblique  rostellate  beak.  In  addition  to  this,  the  spores  in  /'.  intermedia  are  much  larger, 
l)eing  double  the  diameter  of  those  of  P.  lanceolata^  and  the  areolation  also,  as  Braith- 
waite  points  out,  is  larger  than  in  that  species.  It  is  difficult  therefore  to  see  why 
.Schim^)er  unites  the  present  plant  with  P.  lanceolata  rather  than  with  P.  trttncatula. 
I  have  not  seen  any  specimens  that  would  bear  out  the  supposition,  but  it  is  difficult  to 
resist  the  conclusion  that  there  are  probably  two  plants  confused  under  this  name,  the 
more  so  as  Boulay,  who  follows  Schimper  on  this  point,  and  whose  care  and  accuracy 
of  observation  are  noticeable  throughout  his  work,  distinctly  attributes  to  it  almost  all 
the  characters  I  have  al)ove  enumerated  as  distinguishing  P,  lanceolata. 

In  deference  to  some  of  my  correspondents,  I  have  admitted  P.  littoralis^  though 
only  as  a  variety.  Its  colour  and  habit  give  it  a  distinct  appearance,  at  least  in  its  well- 
marked  forms,  but  I  find  a  great  want  of  constancy  in  its  characters.  Sussex 
specimens  with  the  colour,  slightly  incrassate  cells,  and  narrow-mouthed  capsule  have 
the  leaves  scarcely  differing  in  form  from  those  of  ordinary  P.  intermedia.  On  the 
other  hand  specimens  which  Mr.  Wheldon  sends  from  the  Lancashire  coast,  very 
characteristic  in  habit,  colour  and  leaf  form,  have  the  capsules  quite  as  wide-mouthed 
as  in  P.  intermedia^  with  none  of  the  appearance  which  has  caused  this  variety  to  be 
suUirdinated  by  some  authors  to  P.  lanceolata,  M.  Corbiere  also  (cf  Husnot,  Muscol. 
(iail  ,  p.  433)  has  found  the  distinguishing  characters  disappear  in  proportion  to  its 
distance  from  the  sea. 
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5.  Pottia  crinita  Wils.  (Tab.  XXVI.  C). 

In  dense  tufts,  bright  or  pale  green.  Leaves  odofariouSr 
broadly  oblong-spat hulate,  obtuse  ;  margin  recurved,  nerve  excur- 
rent  in  a  long  yellowish  arista,  H  length  of  leaf ;  upper  cells 
quadrate-hexagonal,  lax,  18-22  /a  in  diameter,  papillose,  distinct ; 
margin  at  apex  crenulate  with  papillae.  Calyptra  smooth  (rarely 
slightly  papillose).  Capsule  oval-oblong,  with  a  short,  rather 
distinct  neck,  reddish  brown,  rather  wide-mouthed  when  empty  *,. 
lid  obliquely  rostellate  ;  spores  24-28  /a,  densely  and  very  minutely 
granulated ;  peristome  none.  Paroicous,  antheridia  naked  in  the 
axils  of  the  upper  leaves. 

I  Tab.  Sea  coasts,  on  rocks  and  banks  ;  here  and  there  on  various  parts  of  the 
coast,  not  unfrequent  in  the  south.     Fr.  winter. 

Distinguished  by  its  smooth  calyptra  and  broad  obtuse  octofarious  papillose 
leaves  from  all  but  P.  viridifoUa^  from  which  it  is  known  by  the  long  hair-point. 
Mr.  Nicholson  finds  a  form  m  West  Sussex  with  a  much  shorter  hair- point,  thus 
connecting  the  two ;  and  I  have  had  an  almost  identical  plant  sent  me  from  Wales. 

•  Pottia  viridifolia  Mitt.  (Tab.  XXVI.  B.). 

Close  to  P.  crinita,  and  scarcely  differing  except  in  the 
bright  deep  green  colour,  the  leaves  highly  chlorophyllose  and 
somewhat  succulent  in  texture,  and  the  nerve  excurrent  in  a  short 
point  only. 

Hab.     Ledges  of  rocks,  etc.,  near  the  sea;  rare.    Fr.  winter. 

Best  perhaps  subordinated  to  P,  crinita^  from  which  it  scarcely  differs  except  in  a 
certain  marked  colour  and  texture  difficult  to  define,  and  in  the  shortly  excurrent 
nerve ;  and  even  this  latter  character  loses  in  value  in  view  of  the  plants  referred  to 
above.  It  must  be  admitted  that  some  species  of  this  group  of  Pottia  rest  on  rather 
slender  foundation,  and  several  of  the  characters  chiefly  relied  upon  tend  to  weaken 
upon  close  scrutiny. 

The  broader,  more  obtuse  leaves  and  their  octofarious  arrangement  serve  to- 
separate  this  plant  from  P,  intermedia^  the  colour  also  assisting  in  distinguishing  it  in 
the  field.  It  differs  from  P,  asperula  and  P.  lyilsoni  in  the  smooth  calyptra  and  less 
densely  papillose  leaves. 

6.  Pottia  Wilsoni   B.  &  S.   (Gymnostomum   Wilsoni  Hook.) 

(Tab.  XXVI.  D.). 

Resembling  P,  crinita,  but  differing  in  the  hair-point  being 
shorter,  rather  cuspidate  than  piliferous,  the  upper  cells  much 
smaller,  12-18  fi,  and  very  obscure  with  chlorophyll  and  numerous 
papillae,  the  calyptra  rough,  the  capsule  oblong-cylindric ,  slightly 
longer  and  narrower,  with  a  distinct  neck,  and  not  wide  at  the 
mouth,   slightly  plicate  when   dry  ;    a  rudimentary  peristome  is 
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usually  to  be  observed  after  the  fall  of  the  lid.     Spores  slightly 
smaller,  18-22  ft. 

Hab.     Sandy  ground,  most  frequently  near  the  sea.     Not  common.     Fr.  winter. 

The  narrow,  elongate  capsule  is  a  character  relied  upon  by  some  authors  to 
dbtinguish  this  plant  in  the  field  ;  but  I  venture  to  doubt  its  reliability  as  a  test 
character.  The  points  which  separate  P,  Wiisoni  from  P.  asperula  on  the  one  hand 
and  P.  crinita  on  the  other  are  also  none  too  well  defined,  although  as  a  rule  the  rough 
calyptra  and  the  dense  obscure  upper  areolation  may  be  relied  upon.  A  form  or 
variety  with  the  leaves  piliferous  from  the  longly  excurrent  nerve  occurs  in  Cornwall 
and  elsewhere.  The  rough  calyptra  and  the  very  opaque  upper  areolation  will,  under 
the  microscope,  usually  separate  it  from  all  the  allied  species  except  P.  asperula^ 
which  is  indeed  hardly  to  be  recognised  except  by  the  quinquefarious  leaves,  and  the 
rather  smaller  and  shorter  capsule.  * 

•  Pottia  asperula  Mitt.  (Tab.  XXVI.  E.). 

Very  close  to  P,  Wilsoni ;  rather  shorter,  with  the  leaves 
obtuse  or  slightly  acuminate,  quinquefarious,  the  upper  cells 
larger,  the  capsule  rather  smaller,  shorter,  elliptical  rather  than 
oblong,  sometimes  wide-mouthed  and  slightly  turbinate  when 
empty. 

Hab.     Cliffs,  etc.,  near  the  sea.     Rare.     Fr.  winter. 

In  specimens  gathered  near  Penzance  by  Curnow  I  find  the  capsule  exceedingly 
variable  in  size  and  form,  sometimes  being  elliptical  and  narrow-mouthed,  at  others 
truncate,  wide-mouthed,  and  exactly  resembling  that  of  P.  truncatula^  with  which 
indeed  the  plants  are  associated,  and  from  which  they  are  quite  inseparable  as  far  as 
the  capsules  go,  though  very  different  in  the  leaves  and  calyptra.  The  lid,  too,  in  the 
above  specimens  b  frequently  straight  and  subulate,  not  obliquely  rostellate  and  acute 
as  is  usually  the  case  with  this  species,  according  to  Braiihwaite's  description.  On 
the  whole  it  is  un  unsatisfactory  plant,  even  considered  as  a  sub-species. 

7.      Pottia    minutula     Fumr.      (Gymnostomum     minutulum 

Schleich. ;  P.  Starkei  var.  Davallii  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXVI.  F.). 

Very  small,  gregarious,  reddish,  resembling  small  forms  of 
P.  Starkeana,  Leaves  spreading  and  recurved,  short  and  broad, 
ovate,  acute,  cuspidate  with  the  shortly  excurrent  reddish  nerve ; 
margin  recurved ;  upper  cells  rather  small,  15-18  /*,  incrassate^ 
densely  and  minutely  papillose.  Seta  very  short,  straight ; 
capsule  minute,  shortly  oval,  rather  wide-mouthed  when  empty, 
daj-k  brown,  shining  ;  lid  short,  obtuse,  conical,  or  mamillate ; 
calyptra  rough  ;  spores  finely  but  strongly  papillose^  variable  in 
size,  25-35  /*•     Peristome  none,  or  quite  rudimentary. 

II AB.     Fallow  fields,  etc.     Frequent.     Fr.  winter. 
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United  by  Braithwaite,  following  Lindberg,  with  P.  SiarkeaMa^  but  sufficient!] 
distinct,  I  think,  as  Venturi  has  pointed  out  (Rev,  Bry,^  1885,  p.  51),  in  the  spores, 
which  in  the  present  plant  are  finely  punctate  with  acute  papilbe,  as  is  usual  in  thu 
genus,  but  in  that  are  coarsely  luberculate,  and  in  most  cases  smaller.  The  caf»sul< 
.also,  here,  is  usually  shorter  and  more  urceolate,  being  sometimes  slightly  coniracic<i 
below  the  mouth  after  the  fall  of  the  lid.  According  to  Venturi,  the  var.  conica^ 
usually  attached  to  the  present  plant,  properly  belongs,  for  the  same  reasons,  to  P, 
Starkeana ;  but  specimens  of  that  var.  from  the  herbarium  of  G.  H.  K.  Thwaites, 
which  I  have  no  doubt  are  genuine,  have  the  spores  with  the  fine,  acute  papillae  of  P. 
minutula^  and  I  have  little  doubt  that  Wilson  is  quite  right  in  considering  botb 
species  to  possess  analogous  varieties,  which  are,  as  he  says,  very  difficult  to  separate, 
but  which  may  be  known  by  the  difference  in  their  spores.  They  do  not,  however, 
appear  to  be  of  great  importance. 

P.  minutula  and  its  sub-species  commutata  will  harc^ly  be  mistaken  for  any  othei 
species  except  P.  Starkeana^  on  account  of  their  minute  size  ;  the  leaf  form  and 
structure  will  at  once  separate  P.  iruncaixila.  It  is  most  like  P,  recia^  but  the 
deciduous  lid  and  wide-mouthed  capsule  at  once  distinguish  the  present  plant. 
P.  Starkeana  has  the  capsule  less  wide-moulhed  and  the  perbtorae  distinct,  but  in 
view  of  P.  commutatay  it  is  scarcely  safe  to  rely  upon  these  characters  without 
microscopical  examination. 

*  Pottia  commutata  Limpr.  (Tab.  LXV.  K.). 

Differs  from  P.  minutula  in  the  smaller  size,  the  seta,  ^exuose 
und  curved^  most  markedly  when  dry,  and  especially  at  summit,  so 
that  the  capsule  is  usually  inclined,  the  mouth  of  the  capsule 
scarcely  widened,  sometimes  slightly  contracted  ;  peristome  well 
developed,  variable,  but  in  its  best  developed  forms  100-180  fi  in 
height,  pale  orange  brown ;  teeth  from  a  distinct  basal  membrane 
broadly  linear,  obtuse,  0/2-4,  rarely  5,  articulations,  densely  and 
highly  papillose.  The  upper  cells  of  the  leaves  are  usually 
somewhat  smaller,  8-13  /i*,  and  the  lid  with  a  slightly  longer  beak, 
but  these  characters  are  inconstant. 

Hab.  On  the  ground  ;  chiefly  near  the  sea.  Very  rare.  Seaford  and  near 
Newhaven,  Sussex,  1903  ( W,  E.  Nicholson), 

I  should,  perhaps,  have  scarcely  considered  P,  commutata  deserving  of  more  than 
varietal  rank  on  the  basis  of  Limprichl's  description  and  figures  alone.  The  Sussex 
plant,  however,  confirms  his  view  by  its  well-marked  characters.  The  curved  seta 
and  the  highly  developed  peristome  give  the  plant  such  an  altered  character  that  with 
the  lens,  or,  indeed,  with  the  naked  eye,  it  is  abundantly  distinct  from  P.  minutula^ 
which,  according  to  Mr.  Nicholson,  may  be  recognised  at  once,  even  when  growing 
with  P.  commutatay  by  the  larger  size  and  straight  erect  setae.  The  peristome  is 
•quite  conspicuous  and  in  its  highest  development  quite  equal  to  that  of  P.  Starkeana  ; 
more  developed,  indeed,  in  the  Seaford  plants  than  in  the  form  described  and  figured 
by  Limpricht.  I  do  not  think  it  is  possible  to  refuse  a  higher  rank  than  that  of  a 
mere  variety  to  this  plant  At  the  same  time  its  connection  with  P,  minutula  is 
undoubted.  The  curvature  of  the  seta  is  not  always  well  defined,  while  the  presence 
of  a  rudimentary  peristome  in  some  forms  at  least  of  P.  minutula  is  an  added  reason 
for  considering  the  two  plants  nearly  allied.  I  can  find  no  reliable  distinction  in 
either  the  size  or  the  sculpturing  of  the  spores. 

In  some  ways  P.  commutata  may  be  considered  to  be  intermediate  between  F. 
minutula  and  P,  Starkeana^  the  peristome  and  the  narrow-mouthed  capsule  con- 
necting it  with  the  latter  ;  recourse  should  be  had  to  the  microscope  in  all  cases,  when 
4he  character  of  the  spores  will  determine  the  identity. 
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8.  Pottia    Starkeana    CM.     (Weisia    Starkeana     Hedw.) 

(Tab.  XXVI.  G.). 

Very  small,  crowded,  pale  green.  Stem  very  short,  leaves 
oblong-lanceolate  or  very  broadly  ovate,  variable  in  form,  short, 
acute,  margin  strongly  revolute,  nerve  reddish,  excurrent  in  a 
cuspidate  point  ;  cells  above  rather  small,  10-15  ft,  rounded- 
hexagonal,  rather  incrassate,  obscure,  minutely  and  densely 
papillose.  Perichastial  bracts  hardly  distinct.  Seta  shorty 
capsule  small,  oval  or  shortly  oblong,  dark  brown,  shining,  not 
wide-mouthed ;  calyptra  rough  ;  lid  conical,  obtuse  or  pointed. 
Peristome  teeth  variable,  more  or  less  truncate  and  imperfect,  of 
2-4  articulations,  linear,  flat,  papillose,  yellowish.  Paroicous. 
Spores  coarsely  and  obtusely  tuberculate, 

Var.  p.  brachyodus  Wils.  (Var.  )8.  affinis  Braithw.,  Br.  M.  Fl.). 
Peristome  teeth  very  short,  truncate, 

Hab.  Fallow  fields  and  bare  ground  ;  not  common.  The  var.  3  less  frequent. 
Fr.  winter  and  early  spring. 

Although  this  is  probably  distinct  from  P,  mtnutuia  and  its  sub-species,  the 
points  of  difference  are  not  numerous  ;  the  capsule  is  usually  more  or  less  narrowed  at 
the  mouth,  or  the  mouth  may  be  equal  in  width  to  the  rest  of  the  capsule,  which, 
however,  is  not  urceolate,  nor  truncate  as  it  sometimes  is  in  P,  minutula.  The 
peristome  is  always  present,  though  sometimes  very  rudimentaiy  ;  and  the  spores, 
** resembling  in  miniature  bags  filled  with  apples"  as  Venturi  aescribes  them,  and 
translucent  instead  of  being  rendered  opaque,  as  in  the  other  species,  by  densely 
crowded  minute  papillae,  afford  a  good  and  easily  observed  distinction  from  those  and 
indeed  from  all  the  species. 

9.  Pottia     caBspitosa     CM.       (Weisia     csespitosa     Bruch) 

(Tab.  XXVI.  I.). 

In  small  tufts,  short,  bright  yellowish  green,  stems  usually 
branched  at  the  base.  Leaves  small,  ovate  or  oblong-lanceolate, 
acute,  margin  plane,  nerve  excurrent  in  a  very  short  green 
mucro ;  cells  above  very  small,  incrassate,  irregularly  hexagonal, 
rough  at  the  back  with  dense,  obtuse  papillae.  Perichaetial  bracts 
distinct,  erect  and  sheathing.  Seta  pale  yellow ;  calyptra 
smooth;  capsule  small,  ovate,  often  slightly  unequal,  broad  and 
rounded  at  base,  narrowed  at  the  mouth  with  a  rather  long 
oblique  lid  ;  peristome  teeth  small,  narrow,  entire  or  slightly 
cleft,  imperfect ;  spores  minutely  papillose,     Autoicous. 

Hab.     Chalky  fields ;  very  rare.     Sussex  ;  Kent.     Fr.  spring. 

Easily  distinguished  from  P,  Starkeana  by  the  smooth  calyptra  and  plane- 
nuirgined  leaves  ;  from  P.  lanceolata  by  the  yellow  seta,  plane  margins,  and  smaller 
capsules  ;  from  the  other  lowland  species  by  the  presence  of  a  peristome  ;  the  leaves, 
too,  are  unlike  those  of  any  of  the  sUlied  plants. 
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10.  Pottla    lanceolata    CM.     (Leersia    lanceolata     Hedw. 

(Tab.  XXVI.  H.). 

Bright  green,  in  dense  tufts,  rather  tall.  Leaves  variable 
quinquefarious  or  rarely  octofarious,  from  oblong-lanceolate  t 
obovate,  acute,  nerve  rather  broad  in  the  upper  part  of  the  leai 
excurrent  in  a  longer  or  shorter  point,  margin  revolute,  cells  i 
the  upper  part  moderately  large,  incrassate,  densely  papillose  o 
almost  smooth  at  back.  Seta  yellow  when  young,  orange  ra 
when  ripe ;  capsule  narrowly  elliptical,  dark  reddish  brown 
thick-walled,  narrowed  at  the  mouth  ;  calyptra  smooth,  lid  rathe 
long,  oblique,  or  short  and  conical ;  peristome  teeth  long,  narrow 
of  8-IO  articulations,  erecto-patent  or  spreading  when  ripe,  reddisl 
or  pale,  with  a  line  down  the  middle  and  usually  slightly  cleft  al 
apex,  sometimes  perforate  along  the  median  line ;  spores  finely 
granulated,     Autoicous. 

Hab.     Dry  banks,  wall  tops,  etc     Frequent.     Fr.  spring. 

P.  lanceolata  is  readily  known  by  its  highly  developed  peristome  and  narrow, 
elongate,  dark  purplish  capsules.  The  peristome  teeth  are  sometimes  pale»  and 
frequently  become  whitish  after  maturity.  The  nerve  is  slightly  but  distinctly 
thickened  towards  the  apex  of  the  leaf,  and  not  unfrequently  produces  granular 
outgrowths  on  its  surface  in  thai  part.  It  is  in  some  respects  a  variable  plant,  but 
the  variations  as  a  rule  are  not  such  as  to  give  rise  to  difficulty  in  identifying  it ;  a 
form,  however,  occurs  with  papillose  calyptra  (f,  scabra  Limpr.)  which  renders  the 
plant  when  immature  very  liable  to  be  mistaken  for  other  species,  such  as  P.  Wilsoni. 
It  occurs  on  the  south  coast,  and  I  have  gathered  it  in  Northamptonshire.  There  is  a 
tendency  for  this  scabrous  calyptra  to  l>e  accompanied  by  octofarious,  broader, 
spathulate  leaves,  but  these  characters  are  not  clearly  enough  correlated  to  justify  lie 
foundation  of  a  variety  ;  I  have  gathered  the  plant  with  papillose  calyptra  but 
otherwise  typical,  and  on  the  other  hand  I  have  collected  in  Bedfordshire  a  form  with 
the  leaves  octofarious  but  not  spathulate,  and  with  the  calyptra  almost  or  quite 
smooth  (cf.  also  Corbi^re,  Rev.  Bry.,  1895,  P-  34)- 

In  the  leaf  P.  lanceolata  much  resembles  Tortula  atrffvirens^  but  that  has  a  still 
greater  development  of  nerve,  the  leaves  are  narrower,  the  nerve  only  very  sbortiy 
-excurrent,  and  the  capsule  more  truncate  and  otherwise  differing. 

11.  Pottia     latifolia     CM.     (Weisia    latifolia    Schwaeg.) 

(Tab.  XXVI.  J.). 

Plants  very  short,  bulbiform,  gregarious  or  clustered,  shining, 
pale  green  or  whitish  ;  leaves  imbricated,  broadly  obovate  or 
orbicular,  very  concave,  thin,  rounded  at  top  or  the  upper  ones 
very  slightly  and  obtusely  apiculate,  margin  plane  or  incurved, 
nerve  narrow,  ceasing  just  below  the  summit ;  cells  in  lower  half 
of  leaf  lax,  rectangular,  hyaline  or  chlorophyllose,  above  becoming 
smaller,  regularly  rhomboid,  with  thin  walls,  or  incrassate,  the 
uppermost  often  decolorate.  Seta  orange,  capsule  oblong, 
smooth,  dark  brown,  lid  rather  long,  oblique,  calyptra  smooth; 
peristome  teeth  lanceolate,  irregularly  divided  above.     Autoicous. 
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Hab.     Crevices  of  mountain  rocks  ;  very  rare.     On  several  mountains  in  Scot- 
land ;  Castleton  (Aberdeenshire  ?).     Fr.  summer. 

This  very  distinct  and  interesting  species  is  totally  unlike  the  other  species  of 
Pottia  in  its  vegetative  characters,  but  the  fruit  is  quite  that  of  the  genus.  The  var. 
pilifera  Schp.  { Bryum  pili/erum  Dicks.)  has  the  nerve  excurrent  in  a  long  flexuose 
arista,  and  was  recorded  by  Dickson  from  Aberfeldy  ;  according  to  Braithwaite,  how- 
ever, the  herbarium  specimens  so  named  turn  out  to  be  Tortula  systylia  ( Desmatodon 
systylius  B.  &  S. ),  and  the  variety  cannot  therefore  be  considered  as  Biitish,  even 
were  there  no  doubt  as  to  the  origin  of  the  specimens  in  question. 


40.    TORTULA  Hedw.  (emend,  Lindb). 

Plants  variable  in  size,  simple  or  branched.  Leaves  more  or 
less  oblong  in  outline,  rarely  narrower  and  often  wider  in  the 
upper  part  than  at  base,  usually  wide  and  obtuse  at  apex  with  the 
nerve  conspicuously  excurrent ;  mostly  yellowish  green.  Upper 
cells,  as  a  rule,  opaque  and  chlorophyllose.  Calyptra  cucuUate. 
Capsule  erect,  on  a  usually  long  seta,  oblong  or  cylindric,  rarely 
oval,  gymnostomous  or  with  a  peristome  of  j^  filiform  teeth, 
united  at  base  into  a  tubular  membrane  of  varying  length,  above 
free,  straight  or  spirally  twisted,  distantly  articulated,  papillose. 
Spores  mostly  small  (except  in  Pterygoneuron). 

Like  the  majority  of  the  Tortulaceae,  the  greater  number  of 
the  species  of  this  genus  are  terrestrial  rather  than  rupestral, 
a  few  being  arboreal.  The  difference  between  Tortula  and  Barbula 
is  rather  one  of  habit  and  general  outline  than  of  well-defined 
structural  detail  ;  nevertheless  the  various  species  separate 
themselves  very  naturally  into  the  two  genera,  and  a  very  slight 
aquaintance  with  the  plants  will  enable  the  student  readily  to 
determine  to  which  of  the  two  any  given  plant  must  be  referred. 

Deriv. — Diminutive  from  Latin  tortus,  twisted  ;  from  the 
form  of  the  peristome. 

The  British  species  of  this  genus  fall  readily  into  four 
Sections ;  and  as  the  characters  of  these,  besides  being  of  import- 
ance for  classification,  lend  themselves  to  the  identification  of  the 
species,  they  are  tabulated  here  for  convenience. 

A.  PTERYGONEURON.  Stems  short.  Leaves  piliferous. 
Nerve  producing  one  or  two  pairs  of  vertical  lamellae  on  its 
ventral  surface.     Peristome  wanting  or  imperfect. 

B.  ALOINA.  Stems  short.  Leaves  obtuse,  rarely  mucronate, 
concave  with  the  margins  strongly  involute.  Nerve  very  broad, 
producing  abundant  granulose  threads  on  its  ventral  surface. 
Peristome  teeth  on  a  very  short  basal  membrane. 
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C.  DESMATODON.  Short,  rarely  taller.  Leaves  soft 
ovate,  oblong  or  spathulate;  nerve  without  distinct  appendages 
Peristome  teeth  from  a  distinct  but  rarely  elongated  basn 
membrane. 

D.  SYNTRICHIA.  Usually  robust  and  tall.  Leaves  larg-o 
oblong  or  spathulate,  frequently  aristate  with  the  narrow  excur 
rent  nerve.  Peristome  teeth  united  at  base  in  a  long,  spirally 
tessellated  tube. 

/Capsule  erect,  or  suberect     ..i 

\Capsule  cernuous,  oval-oblong 7.  cerntuk 

( Nerve  with  two  or  four  broad  lamellae  above 2 

\ Nerve  without  lamellae,  with  or  without  granules  or  filaments  4 

{Capsule  oval ;  seta  short ;  cells  of  lid  in  straight  lines /.  pusilia 
Capsule  cylindric  ;  cells  of  lid  in  spiral  lines 2,  lamtUafa 

{Nerve  indistinct,  broad,  hidden  above  by  granular  filaments 5 
Nerve  distinct  throughout 8 

rSynoicous  ;  capsule  elliptic;  Is.  very  short  and  obtuse .j.  breoirastrii 

^\Dioicous;  leaves  longer  and  narrower  6 

>.r Capsule  oblique;  Is.  acuminate  ;  spores  about  25 /i     6.  aloides 

\ Capsule  erect ;  Is.  usually  obtuse  ;  spores  about  15 /i     7 

/Capsule  more  or  less  elliptic,  half  covered  by  calyptra  y.  riftda 

'\  Capsule  cylindric,  calyptra  covering  lid  only  ;  Is.  incurved  at  tip .j.  ambi^a 

«/Lr.  more  or  less  distinctly  bordered  with  long,  narrow  cells  ...^ 

\  Leaves  without  such  border  11 

/Leaves  short,  under  ij  line  long  ;  peristome  teeth  free  12,  marginata 

^  \  Leaves  2-3  lines  long  ;  peristome  partly  tubular 10 

{Usually  short ;  Is.  oblong,  scarcely  tapering,  border  variable /f.  subulaia 
Taller  and  slender  ;  Is.  narrower,  tapering,  border  distinct  to  apex. ..75*.  angustata 
{Nerve  widened  in  upper  half  of  leaf,  excurrent  in  a  mucro g.  atrmnrens 
Nerve  not  wider  above  than  below  12 

{Ls.  elongate-lingulate,  nerve  scarcely  excurrent 14^.  inemtis 
Ls.  wider,  oblong  or  spathulate    13 

{Leaves  very  wide,  soft,  smooth  at  bcu;k  and  margin io»  cuneifolia 
Leaves  distinctly  papillose 14 

Leaves  very  obtuse,  nerve  not  (or  minutely)  excurrent  ib.  mutica 

Nerve  distinctly  excurrent  in  a  cusp  or  hair-point 15 


{Ls.  ovate-lanceolate,  denticulate  at  apex  ;  peristome  not  twisted   8,  suberecta 
Ls.      ■               •                  '                           

.6{{ 


,  oblong  or  obovate,  entire  (except  ruralifotmis)  ;  peristome  twisted   16 

fLeaves  with  spinulose  hair-points 17 

(^  Hair-points  (or  cusps)  smooth  or  nearly  so 20 

/Leaves  squarro.«e,  with  recurved  margin  (cells  10-12  ju) \Z 

'' \Leaves  erecto-patent,  margin  plane  or  nearly  so  above 19 

ft/Leaves  obtuse,  green  at  apex  (except  the  nerve) 79.  ruralis 

'   \Ls.  narrowed  to  a  hyaline  acute  apex,  confluent  with  the  nerve  ig*,  ruraltformis 

[Cells  small,  6-7  /i,  obscure  ;  dioicous 18,  inietnudia 
Cells  io-i2^,  clear  ;  synoicous;  plant  tall 20.  ptincep$ 

{Leaves  very  concave  ;  nerve  gemmiferous  above 2r,  papulosa 
Nerve  not  gemmiferous 21 

/Leaf-margin  strongly  revolute  almost  to  apex  ;  peristome  teeth  free  .../j.  muralis 
\Margin  plane  above,  or  slightly  revolute  only 22 


< 


22 


(Peristome  teeth  free  ;  hair-points  shortish   //.   Vakliana 
Peristome  partly  tubular;  hair-points  long 23 

/Plant  very  small ;  seta  short ;  capsule  elliptic 14.  catiticens 

3  \  Plant  robust ;  seta  long ;  capsule  cylindric 77. 
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A.    PTERYGONEURON. 

1 .     Tortula  puslUa   Mitt.    (Bryum  pusillum   Hedw.  ;    Pottia 

cavifolia  Ehrh.,  Schp.  Syn.)  (Tab.  XXVI.  K.). 

Plants  very  short,  densely  tufted,  bulbiform.  Leaves  more 
or  less  erect  and  imbricated,  small,  broadly  oblong  or  obovate, 
very  concave^  obtuse  or  slightly  pointed,  cucullate  at  apex,  margin 
slightly  incurved;  nerve  excurrent  in  a  short  mucro  or  a  long 
hyaline,  terete,  entire  arista^  bearing  on  the  face  of  the  leaf,  near 
the  summit,  one  or  two  oval  sacs,  containing  chlorophyllose 
granules,  and  finally  splitting  longitudinally  so  to  form  2  or  4 
lamellae,  as  in  Catharinea,  but  shorter.  Cells  in  the  lower  part  of 
the  leaf  rectangular,  rather  short  (3-5  times  as  long  as  broad), 
with  firm  walls,  the  upper  smaller,  rounded-quadrate,  slightly 
papillose.  Seta  red,  short,  1-2  lines,  capsule  small,  oval  or 
elliptic,  dark  reddish  brown,  glossy,  somewhat  plicate  or  rugose 
when  empty,  gymnostomous  \  lid  obliquely  rostellate,  cells  in 
straight  rows,     Autoicous. 

Var.  )8.  incana  N.  and  H.  In  dense  hoary  tufts.  Leaves 
with  very  long  hair-points  ;  capsule  on  a  very  short  seta,  hardly 
exserted,  shortly  oval. 

Hab.     Walls  and  banks.     Locally  abundant.     The  var.  i3  rare.     Fr.  winter. 

A  very  distinct  plant,  not  to  be  confounded  with  any  but  the  next  species  ; 
indeed,  were  it  not  for  its  close  affinity  to  that,  it  would  undoubtedly  be  l)est  placed, 
as  has  usually  been  done,  under  Fottia.  It  Ls  very  variable  in  the  length  of  the  hair- 
ix>int  (which  is  indeed  sometimes  almost  obsolete),  and  of  the  seta,  and  intermediate 
forms  may  frequently  be  observed  between  the  type  and  the  var.  incana. 

The  present  species  forms  larger  or  smaller  low  patches  or  tufts  usually  producing 
abundant  capsules,  which  by  their  deep  purplish  brown  colour  and  large  numbers 
give  a  very  characteristic  tint  to  the  plant ;  in  the  next  species  the  longer  seta  and 
paler  fruit  give  a  much  lighter  hue  to  the  patches,  and  the  two  are  as  a  rule  distinguish- 
able from  one  another  by  this,  even  at  some  distance,  when  the  fruit  is  mature. 

The  Rev.  C.  H.  Binstead  has  sent  me  a  very  remarkable  form  from  Breinton, 
Herefordshire,  with  the  arista  of  the  leaves  rough.  This  is  usually  given  as  a 
character  distinguishing  a  continental  moss,  Pharomitrium  subsessile  Schp.  from 
T,  pusiila,  A  single  old  capsule  on  Mr.  Binstead's  plant  shows  it  10  belong  here,  but  it 
is  a  very  unusual  form.  The  Pharomitrium  should  be  looked  for  with  us  ;  besides  the 
rough  hair-point  it  has  the  capsule  immersed  and  almost  sessile.  The  Herefordshire 
plant  may  be  the  var.  Perraldieri  Besch.  (cf.  Journ.  of  Bot.,  June,  1899),  but  it 
requires  further  investigation. 

2.    Tortula  lamellata  Lindb.  (Barbula  cavifolia  Schp.  Syn.) 

(Tab.  XXVI.  L.). 

Very  near  the  last  species,  and,  indeed,  indistinguishable 
except  by  the  fruiting  characters  (the  hair  point,  however,  is 
perhaps  never  so  long  as  it  is  sometimes  found  in  that  plant). 
Seta  longer,  2-4  lines ;  capsule  narrower  and  longer,  oblong  or 

N 
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cylindrical,  sometimes  slightly  curved,  brown,  less  glossy, 
furrowed  when  dry ;  calyptra  larger ;  lid  with  the  cells  spirally 
arranged.  Peristome  present,  but  very  fragile  and  always  falling 
away  with  the  lid,  teeth  very  slender,  slightly  twisted,  united  at 
the  base  by  transverse  bars. 

Hab.  Mud-capped  walls  and  bare  ground.  Not  common.  Fr.  winter,  a  little 
later  than  T,  pusilia. 

The  tall  seta,  narrower  paler  capsule,  and  constant  presence  or  a  peristome, 
albeit  a  very  imperfect  one,  are  the  chief  characters  separating  this  from  the  last 
species.  I  have  found  it  in  several  localities  in  Northamptonshire  on  the  mud  caps  of 
walls,  usually  growing  in  company  with  T.  pusilia,  and  quite  different  in  appearance. 
A  single  plant  may  here  and  there  present  an  intermediate  form,  but  in  the  vast 
majority  of  cases  the  two  plants  arc  perfectly  distinct,  the  present  having  quite  the 
appearance  of  a  Tortula,  while  the  habit  of  the  other  is  rather  that  of  a  Pottia. 

It  is  impossible  to  view  the  peristome  apart  from  the  lid,  and  the  best  way  to 
observe  it  is  to  look  at  it  through  the  lid  of  a  just  ripening  capsule,  or  it  may  be  in 
part  detached  by  crushing  the  lid  under  a  cover  glass. 


B.    ALOINA. 

3.    Tortula  brevlrostris  Hook.  &  Grev.  (Barbula  brevirostris 
B.  &  S.,  Schp.  Syn.)  (Tab.  XXVII.  A.). 

Plants  very  short,  gemmiform,  gregarious  in  small  clusters, 
pale  green  or  reddish  brown.  Leaves  all  small,  very  concave  and 
obtuse,  the  lowest  roundish,  very  short,  the  upper  oblong,  margin 
inflexed,  cucullate  at  apex,  erecto-patent ;  nerve  rather  thin,  not 
excurrent,  lower  cells  rectangular,  or  rectangular-hexagonal, 
hyaline,  thin-walled,  large,  the  upper  quadrate,  or  vertically 
compressed,  so  as  to  be  transversely  oblong  or  elliptical,  very 
incrassate,  brownish-yellow,  pellucid.  Seta  short,  ^-j  lines  long ; 
capsule  small,  narrowly  elliptical ;  annulus  broad,  separating;  lid 
short,  obliquely  rostellate,  about  M  length  of  capsule ;  peristome 
forming  a  single  spiral,  short.  Spores  small,  about  15  ft  in 
diameter.     Synoicous, 

ITab.  On  mud-capped  walls  in  limestone  districts.  Very  rare.  Edinburgh  ; 
Buxton  ;  Yorkshire.     Fr.  late  autumn. 

Very  near  71  rigida\x\  appearance,  but  smaller  with  shorter  seta  and  lid,  and  the 
leaves  even  shorter  and  more  rounded  ;  the  fruit  also  appears  to  ripen  a  little  earlier, 
and  the  synoicous  inflorescence  is  a  marked  character  of  distinction.  I  have,  indeed, 
specimens  of  T.  rtgida  with  the  capsule  so  small  and  the  lid  so  short  as  to  render  them 
quite  inseparable  from  the  present  species  except  by  the  inflorescence;  and  on  the 
other  hand  Prof.  Barker  has  gathered  plants  near  Buxton  with  most  of  the  characters 
of  T,  ri^ida,  but  synoicous.  Such  forms,  however,  are  rare.  As  in  all  the  species  of 
the  section  Aloina,  the  leaves  soon  turn  a  purplish  brown.  The  granular  filaments  on 
the  nerve,  as  is  the  case  with  the  lamellae  of  Polytrichum,  give  the  leaves  in  this  and 
the  allied  species  a  solid  appearance. 
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4.    Tortula   rigida   Schrad.    {Barbula   rigida   Schultz,    Schp. 

Syn. ;  Tortula  stellata  Lindb.,  Braith.  Br.  M.  Fl.) 

(Tab.  XXVII.  B.) 

Very  small,  but  slightly  larger  than  the  last,  in  wider,  brownish 
patches.  Leaves  similar,  but  the  upper  rather  larger,  longer,  and 
narrower  at  the  summit,  more  spreading  '^  nerve  thick,  vanishing 
•  at  apex,  or,  rarely,  running  out  into  a  mucro  or  longer  hair.  Seta 
longer,  j-5  lines,  deep  or  brownish  red ;  capsule  erect,  narrowly 
elliptical  or  shortly  cylindrical,  larger  than  in  the  last,  lid  longer, 
usually  fully  half  the  length  of  the  capsule,  rostrate,  straight  or 
slightly  curved  ;  calyptra  covering  \i'%  capsule.  Annulus  broad, 
separating  ;  peristome  longer,  forming  i  J  turns  of  a  spiral ;  spores 
as  in  that  species.     Dioicous  ;  male  plants  minute. 

l^lAB.     Mud  caps  of  walls  in  limestone  districis.     Not  common.     Fr.  winter. 

T,  rigida  is  except  in  rare  cases  recot^nisable  without  much  difficulty  from  the  last 
by  the  larger  capsule  with  longer  lid,  and  the  dioicous  inflorescence  will  (except  in  very 
rare  instances)  determine  it ;  T.  ambigua  has  the  capsules  distinctly  longer,  larger,  and 
of  a  rather  different  texture,  the  peristome  shorter,  the  annulus  persistent,  and  the 
<:alyptra  hardly  reaching  below  the  lid  ;  the  leaves  are  usually  narrower  and  less  obtuse 
than  in  the  present  plant,  but  not  constantly  so. 

Although  the  specific  name  rii>ida  has,  as  Braithwaite  says,  been  applied  at 
one  time  or  another  to  all  the  four  species  of  this  section,  its  use  has  been  restricted  to 
the  present  plant  for  more  than  half  a  century,  and  its  retention  can  hardly  lead  to 
-confusion  at  the  present  day. 

6.     Tortula  ambigua   Angstr.    (Barbula   ambigua    B.   &  S., 

Schp.   Syn.  ;    Tortula   ericssfolia   Lindb.,    Braithw.    Br.   M.  Fl.) 

(Tab.  XXVII.  C). 

Larger  than  the  last  in  leaves  and  fruit ;  in  dense  patches. 
Leaves  longer,  Ungulate,  incurved  and  cucullate  at  apex  and 
usually  appearing  obtuse,  but  slightly  pointed  when  flattened  out, 
spreading,  slightly  curled  when  dry,  smooth  at  back.  Seta  red, 
paler  above ;  capsule  erect,  elongate-cylindrical ,  dark  brown,  of 
rather  thicker  texture  ;  lid  elongate ;  annulus  narrow,  persistent ; 
calyptra  hardly  reaching  below  the  lid ;  peristome  less  strongly 
contorted ;  spores  as  in  T,  brevirostris.     Dioicous. 

IIab.  Mud-capped  walls  and  banks  in  calcareous  districts.  Not  uncommon, 
pnd  locally  abundant.     Fr.  winter. 

The  capsules  in  this  species  are  distinctly  cylindrical,  not  elliptic  as  sometimes  in 
the  last,  and  the  shorter  calyptra  will  also  serve  to  distini^ish  it.  From  the  next  it 
differs  in  the  erect  capsules  and  the  less  acute  leaves,  which,  though  variable  in  this 
respect,  are  rarely  so  short  and  obtuse  as  in  71  rigida,  and  never  so  distinctly  acute  as 
in  typical  T.  aloides. 

It  however  is  not  without  its  difficulties.  Mr.  Jas.  Murray  has  sent  me  from  two 
localities  in  Scotland  specimens  which  have  the  larger,  inclined  capsule  of  7*.  aloides^ 
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and  the  longer,  narrower  leaves,  and  are  scarcely  to  be  recognised  as  T.  amhigua  but 
by  the  somewhat  cucullate  leaf  apex  and  the  smaller  spores.  The  leaves  in 
T,  ambigua  also  are  occasionally  distinctly  mucronate  at  apex,  but  perhaps  never  so* 
narrowly  acute. 

6.    Tortula   aloides   De   Not.   (Trichostomum   aloides  Koch ; 
Barbula  aloides  Furnr.,  Schp.  Syn.)  (Tab.  XXVII.  D.). 

Resembling  T.  ambigua,  but  with  the  leaves  distinctly 
longer,  narrowed  above '  and  acute,  not  cucullate  at  apex, 
mucronate  with  the  excurrent  nerve.  Seta  bent  just  below  the 
neck  of  the  capsule,  which  is  therefore  inclined,  Calyptra 
reaching  a  little  below  the  lid;  capsule  rather  larger,  cylindric, 
slightly  curved  or  swollen  on  one  side  ;  peristome  teeth  once 
twisted,  convergent  above  when  dry ;  spores  larger^  20-25  ft  in 
diameter.    Annulus  narrow,  persistent.     Dioicous. 

Hab.     Calcareous  banks  and  wall  tops.     Not  uncommon.     Fr.  winter. 

Generally  to  be  known  by  the  narrowed,  acute  leaves,  and  the  longer  inclined 
capsule.  The  peristome  teeth  show  considerable  variation  both  in  length  and 
direction. 


C.  DESMATODON. 


7.     Tortula  cemua   Lindb.    (Desmatodon   cernuus  B.    &    S., 
Schp.  Syn.  et  plur.  auct.)  (Tab.  LXII.  D.). 

In  broad  low  patches,  bright  green  ;  stems  short.  Leaves 
erecto-patent,  slightly  twisted  when  dry,  ovate-lanceolate  or  sub- 
spathulate,  acute  or  shortly  acuminate,  finely  crenulate-denticulate 
above,  margin  plane  or  recurved  in  lower  half,  distinctly  bordered 
to  above  the  middle  with  several  rows  of  narrow,  incrassate  cells  ; 
one  or  two  rows  at  margin  in  lower  half  of  leaf  in  two  or  three 
layers.  Nerve  reddish,  excurrent  in  a  cuspidate  point.  Upper 
cells  hexagonal-rhomboid  or  rounded,  16-20  ft,  each  with  several 
scattered  papillae,  narrower  towards  margin,  lower  very  lax, 
rectangular,  hyaline.  Seta  red,  shining,  capsule  cernuous  or 
horizontal,  shortly  and  turgidly  oval,  gibbous,  narrowed  at 
mouth,  reddish  brown,  glossy;  lid  short,  rostellate,  curved  upwards 
or  downwards.  Peristome  teeth  erect  or  faintly  twisted,  red^ 
converging  above.     Spores  large,  30-40  ft,  papillose.     Autoicous. 

Hab.  Very  rare ;  at  foot  of  wall,  Aberford,  West  Yorkshire,  1900^6^.  IVehsUr), 
Fr.  late  summer. 

A  species  at  once  recognised  by  its  short,  rounded,  horizontal  capsule,  quite 
different  from  any  other  of  our  British  species  ;  resembling  that  nf  Swar/zt'a  incHnata 
quite  closely,  but  of  course  entirely  distinct  in  the  leaves.     The  spores  are  larger  than 
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in  any  other  species  of  the  genus.     T.  suberecta  differs,  apart  from  the  fruit,  in  the 
much  smaller  leaf  cells  and  different  border. 

T.  cernua  is  widely  distributed  in  the  northern  and  alpine  regions  of  the  continent, 
and  it  seems  strange  that  its  only  station  with  us  should  be  at  the  low  altitude  of  the 
plain  of  Central  Yorlcshire. 

•8.    Tortula  suberecta  Drumm.  (Desmatodon  obliquus  B.  &  S., 
Schp.  Syn.  et  plur.  auct.)  (Tab.  XXVII.  E.). 

Short,  tufted  or  gregarious,  dull  or  yellowish  green.  Leaves 
^recto-patent,  slightly  crisped  when  dry,  thin,  concave,  ovate- 
oblong  or  ovate-lanceolate,  ^ic«/^  or  acuminate;  margin  revolute 
to  near  apex,  entire  or  faintly  denticulate  above  ;  nerve  excurrent 
in  a  rather  long  yellowish  hair ;  cells  above  small,  10-16  /*, 
hexagonal,  obscure,  papillose,  several  rows  at  margin  pellucid, 
rectangular,  forming  a  paler  border.  Seta  slender,  capsule  usually 
inclined,  sub-cylindtic,  slightly  curve8  or  straight ;  basal  membrane 
rather  long,  teeth  fragile,  oblique,  but  hardly  spirally  twisted. 
Spores  rather  large,  18-24  /*,  strongly  papillose.     Autoicous. 

Hab.     Alpine  rocks.     Very  rare.     Forfarshire.     Fr.  late  summer. 

T.  suberecta  is  a  rare  species,  closely  allied  to  the  common  continental  Desmatodon 
Jaitfolius  B.  &  S.  It  is  curious  that  the  latter  should  escape  these  shores  while  the 
much  rarer  plant  is  found  here.  I  have  had  the  opportunity  of  examining  a  Scotch 
specimen,  gathered  in  Forfarshire  in  1886,  and  there  is  no  doubt  of  the  identity  of  our 
plant  with  Drummond*s  North  American  type.  The  main  difference  between  this  and 
D,  latifolius  lies  in  the  size  of  the  upf)er  cells,  which  in  the  latter  are  considerably 
larger ;  the  leaves  too  in  T,  suberecta  are  somewhat  narrower  in  outline  than  in  either 
that  or  T,  cernua.  Although  the  capsule  is  usually  slightly  inclined  in  the  present 
plant,  and  erect  in  D,  latifolius^  the  character  is  by  no  means  a  reliable  one,  both 
species  varying  in  this  respect,  as  is  at  once  seen  on  looking  through  a  series  of  the 
•continental  plants. 

The  marginal  cells  at  mid-leaf  are  not  bi-stratose,  nor  much  elongated  as  in  the 
last  species. 

71  systylia  (Desmatodon  systylius  B.  &  S. )  exists  in  some  old  herbaria  labelled  as 
Pottia  IcUifolia  var.  pilifera^  and  purporting  to  have  been  gathered  by  Dickson  near 
Aberfeldy.  It  is  an  alpine  plant,  found  in  Norway  and  Central  Europe,  and  is  hardly 
likely  to  have  l>een  found  in  the  locality  named.  It  differs  from  the  present  species 
in  the  erect  capsule  and  entire  leaves  with  almost  plane  margins,  and  smoother, 
scarcely  papillose  cells,  from  T,  airovirens  in  the  longly  excurrent  nerve  and  plane 
borders. 

©.     Tortula    atrovirens    Lindb.    (Grimmia    atrovirens    Sm. ; 

Barbula  atrovirens  Schp.  Syn. ;  Desmatodon  nervosus  B.  &  S., 

plur.  auct.)  (Tab.  XXVII.  F.). 

Densely  gregarious  or  tufted,  short,  dark  green.  Leaves 
spreading,  spirally  twisted  and  imbricated  when  dry,  ova  I -oblong 
or  sub'Spathulate,  broadly  and  shortly  acute,  concave;  margin 
strongly  revolute ;  nerve  yellow,  excurrent  in  a  very  short  mucro, 
much    thickened    in    the    upper   part    of  the    leaf,    sometimes 
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granulose  on  the  upper  surface.  Cells  at  base  lax,  thin-walled^ 
hyaline,  rectangular,  the  marginal  rather  shorter,  above  quadrate, 
at  apex  rounded-quadrate  and  obscure,  minutely  papillose.  Seta 
short,  reddish,  i|-3  lines  in  length,  capsule  small,  short,  oblong, 
exannulate;  lid  obliquely  rostellate,  about  half  the  length  of  the 
capsule ;  peristome  teeth  rather  short,  on  a  short  but  distinct 
basal  membrane,  somewhat  irregular,  oblique  or  very  slightly 
twisted,  more  strongly  so  when  moist.   Spores  18-21  /*.   Autoicous. 

Hab.     On  earth  and  walls,  usually  near  the  sea.     Not  common.     Fr.  spring. 

This  species  forms,  in  conjunction  with  one  or  two  continental  ones,  another 
link,  additional  to  the  species  of  the  section  Pterygoneuron,  between  Pottia  and 
Tortula.  In  the  short  capsule  and  seta,  as  well  as  in  the  leaf,  it  has  much  the 
appearance  of  a  Pottia,  especially  coming  near  to  P.  lavceolata^  but  besides  the  points 
of  difference  noticed  under  that  plant,  the  peristome  is  quite  that  of  Tortula,  and  the 
cells  of  the  lid  shew  a  tendency  to  the  spiral  arrangement  characteristic  of  the  latter 
genus. 

The  thickened  nerve  and  small  leaves  will  readily  distinguish  it,  even  when 
barren,  from  any  of  its  nearer  allies. 

The  lower  part  of  the  stem  is  usually  embedded  in  the  soil  on  which  it  grows, 
leaving  only  the  upper  part  free,  and  rendering  the  plant  even  shorter  in  appearance 
than  it  really  is. 

10.    Tortula  Cimeifolia   Roth     (Bryum  cuneifolium   Dicks.; 
Barbula  cuneifolia  Brid.,  Schp.  Syn.)  (Tab.  XXVII.  G.). 

Gregarious  or  loosely  tufted,  bright  green,  very  short. 
Upper  leaves  large,  forming  a  terminal  rosette,  spreading,  when 
dry  slightly  crisped  and  incurved,  but  not  spirally  twisted, 
broadly  obovate-spathulate ,  short,  acute,  or  slightly  acuminate^ 
rarely  obtuse,  concave  or  almost  plane,  thin,  soft ;  margin  plane  ; 
nerve  thin,  excurrent  in  a  cuspidate  point  or  a  short  mucro, 
occasionally  in  a  rather  short  but  distinctly  flexuose  hyaline 
hair-point,  very  rarely  vanishing;  cells  lax  and  hyaline  at  base, 
above  large,  18-24/4,  pellucid,  rounded-quadrate,  thin-walled,  two 
or  three  rows  at  margin  more  incrassate  and  usually  more  deeply 
coloured,  forming  a  more  or  less  distinct  border  to  the  leaf ;  all 
smooth  at  back  and  margin.  Seta  elongated,  4-8  lines  long, 
reddish,  capsule  narrowly  oblong  or  cylindrical  ;  lid  shortly 
rostellate,  about  \  length  ot  capsule ;  peristome  teeth  from  a 
rather  broad  basal  membrane,  long,  strongly  twisted.  Spores 
15-18/4.     Autoicous. 

llAB.  Banks  near  the  sea,  rarely  inland;  not  uncommon  on  the  south  coast. 
Fr.  spring. 

The  texture  of  this  species  is  remarkably  soft  and  delicate,  and  from  its  wide 
leaves  with  lax  smooth  areolation  it  cannot  be  taken  for  any  other  species  of  the 
genus.     The  leaves  are  frequently  almost  as  broad  as  long,  but  are  variable  in  form 
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and  degree  of  obtuseness.  They  are  not  unlike  some  of  the  broad-leaved  species  of 
Pottia,  such  as  P,  Wilsoni  and  P.  vindifoita,  but  these  are  almost  always  smaller  and 
narrower,  and  have  papillose  areolation  and  recurved  margins. 

11.  Tortula   Vahliaina   Wils.    (Barbula    Vahliana   Schultz, 

Schp.  Syn.)  (Tab.  XXVII.  H.). 

Stems  short,  gregarious,  pale  green ;  resembling  T.  muralis 
var.  cestiva.  Leaves  patent,  soft,  erect  and  slightly  twisted  when 
dry,  oblong-Ungulate,  obtuse  or  slightly  acute,  thin  ;  margin 
plane  or  here  and  there  lightly  recurved,  very  rough  with 
projecting  double  papillae;  nerve  thin,  excurrent  in  a  short  point 
or  long  greenish  arista  ;  cells  rectangular  and  hyaline  at  base, 
rounded -hexagonal  above  and  opaque  with  chlorophyll  and 
papillae,  1-2  rows  at  margin  more  pellucid,  forming  *a  faint  border. 
Capsule  longly  and  narrowly  cylindrical,  on  a  dark  red  seta, 
slightly  curved  ;  lid  shortly  rostellate,  \  length  of  capsule ; 
annulus  broad ;  peristome  long,  twisted,  from  a  short  but  distinct 
basal  membrane.     Spores  12-15  /x.     Autoicous. 

Var.  )8.  subflaccida  Lindb.  (T.  oblongifolia  Wils.).  Smaller, 
leaves  shorter,  more  opaque,  margin  plane,  nerve  shortly 
excurrejit ;  capsule  and  lid  shorter. 

Hab.  Banks,  usually  on  clay  soil ;  very  rare.  Sussex  ;  Cambridgeshire  ;  Here- 
fordshire.    The  var.  B  near  Dublin.     Fr.  spring. 

Although  very  much  resembling  some  forms  of  T.  muralis^  especially  the  var. 
astiva^  there  is  not  likely  to  be  much  difficulty  in  identifying  the  present  species,  the 
habitat  and  mode  of  growth  being  quite  different  from  the  tufted  or  densely  crowded, 
rupestral  habit  of  that  moss  ;  the  leaves,  too,  are  broader  and  thinner,  with  the 
margin  less  strongly  and  regularly  revolute,  and  the  capsule  more  narrow  and 
elongate.  As  in  the  last  species,  the  leaves  are  subject  to  much  variation  in  form,  and 
the  hair-point  is  variable  in  length.  Like  7'.  cuneifolia  it  is  a  southern,  indeed  a 
Mediterranean  species. 

12.  Tortula  marginata  Spruce  (Barbula  marginata  B.  &  S., 

Schp.  Syn.)  (Tab.  XXVII.  I.). 

Short,  densely  gregarious  or  in  wide  patches ;  pale  or  dark 
green  above,  brown  below.  Leaves  erecto-patent,  when  dry  very 
slightly  twisted,  narrowly  oblong  or  Ungulate,  sub-acute,  rarely 
obtuse;  margin  ;^/tz«^,  bordered  with  a  distinct  yellowish  band  of 
2'4  rows  of  linear  cells  in  two  layers,  paler  than  the  rest  of  the 
leaf,  nerve  excurrent  in  a  short  green  mucro  ;  upper  cells  small 
and  dense,  sub-quadrate,  very  opaque  and  obscure,  papillose. 
Seta  bright  orange  red,  slender;  capsule  oblong-cylindric  or 
shortly  cylindric ;  lid  about  \  length  of  capsule ;  peristome  on  a 
short  basal  membrane.     Dioicous, 
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Hab.  Stones  and  walls,  often  on  sandstone  ;  not  common.  Fr.  spring,  but  not 
confined  to  one  season. 

Usually  more  slender  than  T.  muralis,  in  wide  patches,  not  in  small  cushions ; 
and  distinct  from  all  but  the  var.  astiva  of  that  species  in  the  short  mucro ;  I  have 
seen  specimens  of  that  variety,  however,  which  could  certainly  not  be  recognised 
except  with  the  aid  of  the  microscope,  when  the  distinct,  pale,  yellowish  lx)rder  marks 
off  T.  marginata  from  all  the  allied  species.  The  pale  red,  slender  seta  gives  it  a 
different  appearance  from  ordinary  forms  of  T.  muralis  and  T.  Vahliana, 

13.  Tortula  muralis   Hedw.   (Bryum   murale  L. ;    Barbula 

muralis  Timm,  Schp.  Syn.)  (Tab.  XXVII.  J.). 

In  its  typical  form  growing  in  small  dense  cushions, 
sometimes  in  extended  patches,  short,  in  its  tallest  state  rarely 
^-inch  high  ;  dull  or  brighter  green,  hoary.  Leaves  patent,  when 
dry  twisted  and  curled,  oblong  or  elongate-Ungulate ,  obtuse ; 
margin  revolufe,  not  thickened,  slightly  yellowish;  nerve  yellow, 
excurrent  in  a  long  hyaline  smooth  hair,  usually  fully  half  the 
length  ot  the  leaf ;  cells  as  in  the  last  species,  but  without  the 
marginal  band.  Capsule  shortly  and  rather  widely  cylindric,  on  a 
purple  seta ;  lid  rostellate ;  peristome  teeth  from  a  narrow  basal 
membrane,  spirally  twisted.    Autoicous, 

Var.  j8.  rupestris  Schultz.  Robust,  tall,  more  branched; 
leaves  larger,  broader  ;  seta  very  long,  sometimes  one  incli, 
capsule  longer,  cylindric. 

Var.  y.  aestiva  Brid.  Short,  densely  gregarious  in  wider 
patches,  bright  green  ;  leaves  narrower,  linear,  nerve  excurrent 
in  2l  green  mucro  or  very  short  hair  ;  seta  and  capsule  shorter. 

Hab.  Walls  and  stones  ;  very  common.  The  var.  /3  on  wet  rocks,  etc. ,  rare. 
The  var.  7  on  shady  sandstone  and  calcareous  rocks,  not  common.     Fr.  spring. 

One  of  our  commonest  and  in  its  typical  form  most  distinct  mosses.  The  var. 
ocstiva  is  the  only  form  that  is  at  all  likely  to  be  mistaken  for  any  other  plant,  e.g. 
T.  mar^inata  ;  but  the  leaves  are  usually  more  twisted,  the  seta  stouter  and  darker, 
and  in  any  case  the  leaf  margin  offers  a  crucial  distinction  ;  although  sometimes  very 
narrowly  recurved,  the  double  thickness  renders  it  almost  always  darker  and  more 
opaque  than  the  rest  of  the  leaf,  whereas  in  T.  marginata  the  border  is  paler  and 
more  translucent,  and  its  structure  totally  distinct. 

As  in  some  of  the  other  species  of  this  genus,  two  or  three  marginal  rows  of  cells 
are  usually  more  pellucid  and  incrassate,  and  yellowish,  thus  forming  a  paler 
yellowish  band  ;  but  owing  to  the  recurving  of  the  margin,  this  character  is  only 
noticeable  upon  careful  examination. 

In  very  dry  situations  the  tufts  become  very  hoary  with  the  elongated  hair-points. 

14.  Tortula   canescens    Mont.    (Barbula    canescens    Bruch, 

Schp.  Syn.)  (Tab.  XXVII.  K.). 

Resembling  the  last  species,  but  less  pulvinate,  densely 
gregarious,   bright    green    when    moist,   hoary  only    when    dry. 
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Leaves  concave,  rather  shorter  and  wider,  margin  less  widely 
recurved,  hair-point  rather  shorter.  Seta  shorter,  capsule 
smaller,  oblong ;  lid  half  the  length  of  the  capsule ;  peristome 
from  a  long  tubular  basal  membrane,  forming  a  tessellated  tube 
for  almost  half  its  length.     Autoicous. 

Hab.  On  earth,  very  rare  ;  Hastings ;  Radnor  ;  Cornwall ;  Qova  ;  Perthshire. 
Fr.  spring. 

Although  the  vegetative  points  of  difference  between  this  and  the  last  species  are 
of  some  value,  it  would  hardly  be  safe  to  attempt  to  distinguish  barren  plants  from  T. 
muralis ;  the  difference  in  the  tube  of  the  peristome  is  the  only  obvirms  and  of 
course  an  important  difference.  It  is,  however,  a  smaller  plant  in  all  its  parts  than 
the  typical  form  of  that  species. 

The  pale  yellowish  border  to  the  leaf,  mentioned  under  T.  muralis^  is  more 
marked  in  this  plant  owing  to  the  margin  being  less  recurved,  and,  indeed,  sometimes 
almost  plane. 


D.    SYNTRICHIA. 


15.    Tortula  subulata  Hedw.  (Bryum  subulatum  L.;  Barbula 
subulata  P.  Beauv.,  Schp.  Syn.)  (Tab.  XXVIII.  A.). 

Stems  loosely  tufted  or  densely  gregarious,  short,  rarely 
i-inch  in  height,  bright  green.  Leaves  large,  2-3  lines  long, 
erecto-patent  or  more  widely  spreading,  when  dry  crisped  and 
contorted,  but  hardly  spirally  twisted,  with  the  yellowish  margins 
and  strongly  prominent  pale  glossy  nerve  conspicuous;  oblong- 
lanceolate  or  narrowly  oblong-spathulate ,  at  apex  rounded  and 
shortly  acute,  or  slightly  tapering ;  nerve  stout,  excurrent  in  a 
longer  or  shorter  mucro,  margin  slightly  but  variably  recurved, 
sometimes  on  one  side  only,  or  quite  plane,  with  a  distinct  yellow 
bonier  of  linear,  often  bistratose  cells  reaching  from  the  base  to  a 
variable  height,  sometimes  to  apex,  but  usually  vanishing  near  the 
middle,  at  apex  slightly  denticulate,  irregularly  crenulate,  or 
almost  entire  ;  cells  of  the  lamina  at  base  lax,  hyaline,  rectangular, 
narrower  and  yellow  at  margin,  becoming  chlorophyllose  and 
smaller  above,  in  upper  part  rounded  or  rounded-quadrate,  rather 
variable  in  size,  obscure,  very  chlorophyllose  and  finely  papillose 
or  almost  smooth.  Seta  stout,  i-J  inch  long,  reddish,  strongly 
twisted  and  angular  when  dry  ;  capsule  large,  very  long 
(frequently  J-inch  without  the  lid),  cylindric,  slightly  curved, 
thick-walled  ;  lid  rather  obtusely  rostrate,  ^  length  of  capsule ; 
calyptra  large,  shining,  golden  brown  :  peristome  long,  pink,  the 
teeth  united  into  a  tube  for  about  f  their  length.     Autoicous. 
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Var.  p,  subinermis  Wils.  Slender,  leaves  rather  short, 
oi  soft  texture,  faintly  bordered,  very  shortly  mucronate,  capsule 
and  seta  shorter, 

9 

Hab.  Sandy  banks,  common.  The  var.  fi  on  trees  by  water,  etc,  rare.  Fr. 
summer. 

Although  several  characters,  as  described  above,  are  extremely  variable,  they  are 
not  such  as  are  likely  to  give  rise  to  any  difficulty  in  identifying  this  plant,  which  is 
readily  known  both  by  its  leaves  an<l  by  its  capsule,  which  is  extremely  long, 
especially  when  contrasted  with  the  short  stems.  The  cells  are  usually  rather  small 
and  very  obscure,  but  are  occasionally  larger  and  more  pellucid.  The  narrow  border 
of  linear  cells  is  frequently  replaced  in  the  upper  part  of  the  leaf  by  an  often  wider 
band  of  shorter  cells  almost  like  those  of  the  rest  of  the  lamina,  but  paler  and  more 
pellucid.  For  the  characters  which  separate  it  from  the  sub-species  7".  artgtisicUa 
Wils.  see  below. 

The  var.  $  is  well  marked  in  its  soft  texture,  short  capsule,  and  almost  muticous 
leaves. 

*    Tortula    angustata    Wils.  (Barb,  suhulata  var.  angustata 
Schp.  Syn.)  (Tab.  XXVIII.  B.). 

Very  near  T.  subulata,  but  markedly  diflFering  in  habit. 
Taller  and  more  slender,  j-i  inch  high,  dull  green.  Leaves 
long,  narrowed,  tapering  to  a  narrower,  more  acute  point, 
border  thickened,  cartilaginous,  of  narrow  cells,  distinct  to  apex, 
where  it  is  more  strongly  toothed.  Seta  more  slender ;  capsule 
paler,  more  slender  and  more  arcuate ;  peristome  paler,  more 
slender  ;  lid  rather  longer  and  more  acute. 

Hab.     High  exposed  banks  ;  rare.     Fr.  early  summer. 

Although  the  above  characters  are  mostly  comparative,  the  plant  is  very  different 
from  typical  T.  subulata^  markedly  so  in  the  form  of  ihe  fruit,  and  it  certainly  merits 
a  higher  rank  than  a  mere  variety  ;  still,  it  seems  best  to  subordinate  it  to  that  species 
rather  than  to  give  it  a  separate  specific  position,  especially  as  intermediate  forms 


*  Tortula  inermis  Mont.  (Barhula  inermis  Bruch,  Schp.  Syn.) 

(Tab.  LXII.  E.). 

Allied  to  T.  subulata.  Usually  slightly  taller  ;  leaves 
somewhat  more  solid  in  texture,  the  upper  spirally  twisted  when 
dry,  elongate-lingulate,  obtuse  or  very  minutely  apiculate ; 
margin  recurved  to  or  nearly  to  apex,  not  bordered  (or  only  very 
slightly  at  base),  entire.  Nerve  stouter,  reddish  brown,  ceasing 
near  apex  or  scarcely  excurrent ;  cells  slightly  smaller,  one  or  two 
rows  at  margin  occasionally  incrassate  and  distinct.  Seta  longer, 
capsule  shorter,  more  solid. 
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Hab.  Walls  and  earth  in  warm  situations.  Very  rare.  Near  Cowie  Moss^ 
Stirlingshire,  1895  f'i?.  Kidston  6*  Col.  Stirling),     Fr.  summer. 

Dr.  Braithwaite  has  kindly  sent  me  a  specimen  of  the  Scotch  plant,  which  was 
gathered  and  sent  to  him  as  Barbula  unguiculatay  and  has  not  since  been  re-found. 
It  is,  perhaps,  more  entitled  to  full  specific  rank  than  7".  angustaia^  but  I  do  not 
think  there  can  be  a  doubt  that  where  sub-species  are  admitted  it  finds  its  true  place 
as  such.  The  characters  italicised  will  distinguish  it  from  T.  subulata  and  T. 
anxustata ;  it  is  a  much  larger  plant  than  B,  unguiculcUa^  and  could  scarcely  be" 
confused  with  any  other  plant. 

It  is  a  southern  species  ;  I  have  gathered  it  abundantly  by  the  Comiche  Rd. 
above  Villefranche,  S.  France. 

16.  Tortula    mutica    Lindb.     (Barbula    latifolia    B.    &   S.^ 

Schp.  Syn.,  et  plur  auct.)  (Tab.  XXVIII.  C). 

Dusky  yellowish  green,  in  smooth  wide  patches  or  smaller 
tufts,  i-i  inch  high,  slightly  branched.  Leaves  larger  and  more 
crowded  upwards,  forming  a  terminal  cup-shaped  rosette,  soft, 
when  dry  dull  brown  or  blackish,  flexuose  and  appressed ; 
broadly  spathulate  from  a  narrow  base,  very  obtuse  and  rounded 
at  apex,  margin  narrowly  recurved  in  the  lower  half,  plane  and 
undulate  above,  with  the  marginal  cells  a  little  more  obscure  or 
discoloured,  often  eroded,  rough  with  projecting  papillae ;  nerve 
stout,  brownish,  reaching  apex  or  minutely  excurrent,  or 
vanishing  just  below  the  summit.  Basal  cells  lax,  rectangular,  the 
median  hyaline,  those  near  the  margin  usually  chlorophyllose,  in 
upper  part  of  leaf  very  small,  roundish,  regular,  in  oblique  rows, 
radiating  from  the  nerve,  obscure,  finely  papillose.  Seta  short, 
2-3  lines  long,  capsule  small,  cylindrical,  slightly  curved ;  lid  ^-J 
length  of  capsule  ;  tube  of  peristome  \  the  whole  length  ;  annulus 
narrow.     Dioicous. 

Hab.     Routs  of  trees  by  water.     Not  uncommon.     Fr.  very  raie,  early  summer. 

.\  ver)'  distinct  species,  usually  growing  in  spots  liable  to  flooding,  and  hence 
often  embedded  in  mud.  The  fruit,  so  far  as  my  experience  goes,  even  when  present 
is  only  sparingly  produced.  It  somewhat  resembles  Cinclidotus  Brebissoni  ;  the 
differences  are  pointed  out  under  that  plant.  T,  lavipila^  in  addition  to  the  hair- 
point,  has  the  leaves  narrower,  less  soft  and  flaccid,  and  almost  always  with  some 
differentiation  of  the  marginal  cells  in  the  upper  part. 

17.  Tortula  laBVipila    Schwaeg.  (Syntrichia   Ixvipila    Brid. ;. 
Barbula  Ixvipila  B.  &  S.,  Schp.  Syn.)  (Tab.  XXVIII.  D.). 

In  small  or  wide  tufts,  bright  or  deep  green,  reddish  below, 
I- 1     inch    high  ;     stems    branched,    radiculose    below.      Leaves 
spreading,  the  uppermost  slightly  recurved,  when  dry  incurved 
and  twisted,  appressed  to  the  stem  or  slightly  spirally  contorted 
ovate  or  oblong,  rounded  and  obtuse  or  emarginate  at  apex  or  very 
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slightly  acute-pointed  ;  nerve  strong,  red,  excurrent  in  a  l^^^^ 
flexuose  hyaline  arista,  which  is  reddish  at  the  base,  smooth  ar- 
very  faintly  denticulate,  about  half  the  length  of  the  leaf ;  marg^io 
narrowly  recurved  about  the  middle  of  the  leaf,  almost  plane 
above ;  upper  cells  small,  hexagonal -rounded,  obscure,  papillose, 
the  marginal  similar,  or  nearly  so,  rough  at  edge  with  double 
papillae.  Seta  rather  longer  than  in  the  last,  3-5  lines,  capsule 
elongate-cylindric,  narrow,  slightly  curved;  lid  and  peristome  as 
in  the  last.     Autoicous. 

Var.  /?.  larvtpilaeformis  Limpr.  (T,  laevipildsformis  De  Not.)- 
Leaves  scarcely  recurved,  oblong  or  spathulale,  rounded  or 
pointed,  not  emarginate  at  apex  ;  hair-point  shorter,  margin 
plane  or  only  very  slightly  recurved,  in  upper  part  of  leaf 
distinctly  bordered  with  2-5  rows  of  larger,  incrassate,  yellowish, 
smooth  or  scarcely  papillose  cells.  Gemmae  occur  in  the  centre 
of  the  rosette  of  comal  leaves,  in  the  form  of  minute  modified 
apiculate  leaves.     Dioicous  or  autoicous. 

Had.  Trunks  of  trees,  common.  The  var.  3  probably  frequent,  but  mostly  in 
the  south.     Fr.  summer. 

71  ruralis  differs  in  the  taller  stems,  more  recurved  leaves  without  a  distinct 
border,  and  dentate  arista.  T.  intermedia  in  the  rough  arista,  in  the  colour  browner 
and  not  so  usually  bright  green,  and  in  the  terrestrial  or  rupestral,  not  arboreal 
habitat.  After  examining  a  number  of  plants  of  T,  lavipila  and  T.  ruralis y  I  am 
driven  to  the  conclusion  that  the  relative  size  of  the  cells  affords  no  safe  guide  to  their 
identification  ;  in  lw)ih  the  cells  are  somewhat  variable  in  size.  In  T,  intermedia 
they  are  smaller  than  in  either  of  the  other  two  species,  and  still  more  ol)scure. 

The  var.  $  was  finally  raised  to  specific  rank  by  Limpricht.  The  border  is  well 
marked,  and  when  treated  with  caustic  potash  comes  out  very  distinctly  and  prettily. 
The  foliose  gemmae  are  not  always  present,  however,  and  a  mwUfied  border  may  not 
unfrequently  be  seen  in  plants  that  scarcely  differ  from  the  type  in  any  other  way  ; 
Mr.  Nicholson  finds  plants,  too,  with  abundant  foliose  gemmae,  but  with  scarcely  any 
leaf  border.  I. prefer,  therefore,  to  let  it  stand  as  a  variety  only.  Its  distribution  is  a 
southern  one,  and  (jf  the  few  British  specimens  I  have  seen  all  come  from  the  more 
southern  parts  of  England  ;  it  may,  however,  prove  to  have  a  much  wider  range 
when  looked  for. 

18.    Tortula  intermedia  Berk.  (Syntnchia  intermedia  Brid. ; 

Barbula  intermedia  Milde,  Schp.  Syn. ;  Tortula  montana  Lindb., 

Braithw.  Br.  M.  Fl.)  (Tab.  XXVIII.  E.). 

Somewhat  intermediate  between  T.  laevipila  and  T.  ruralis  ; 
robust,  in  large  tufts,  dull  brownish  green  or  orange-brown,  hoary 
above,  i-ij  inches  high.  Leaves  crowded,  erecto-pattnt ,  straight 
or  very  slightly  recurved,  flat  or  somewhat  concave,  incurved  and 
appressed  when  dry,  the  upper  ones  sometimes  slightly  spirally 
twisted,  variable  in  size,  but  usually  smaller  and  shorter  than  in 
T,   ruralis,  oblong-spathulate,  very  obtuse  and  even  emarginate 
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at  apex,  margin  less  strongly  recurved  and  only  in  the  lower  half ; 
cells  much  smaller  above,  9-10  /x,  very  dense  and  obscure,  hardly 
distinct  at  margin,  which  is  verruculose,  but  less  highly  so  than  in 
T,  ruralis  ;  nerve  strong,  red,  excurrent  in  a  less  toothed,  hyaline 
arista.  Capsule  shorter  than  in  that  species,  on  a  shorter  seta  ; 
peristome  also  shorter.     Dioicous. 

Hab.     Calcareous  rocks  and  soil ;  frequent.     Fr.  early  summer. 

Differs  from  the  last  species,  in  addition  to  the  characters  there  mentioned,  in  the 
taller  stems,  the  dioicous  inflorescence,  and  the  absence  of  any  distinct  border  in  the 
upper  part  of  the  leaf.  Forms  of  T,  ruralis^  when  growing  on  walls  or  stony  ground, 
frequently  resemble  it,  but  are  in  general  easily  recognised  by  the  more  or  less  squarrose 
leaves,  the  larger,  more  distinct  cells,  and  more  strongly  recurved  margin,  as  well  as 
by  the  more  strongly  toothed  arista. 

When  growing  on  the  ground  it  is  often  of  a  rich  golden  brown  colour. 

19.     Tortula    ruralis    Ehrh.    (Bryum    rurale    L.  ;     Barbula 
ruralis  Hedw.,  Schp.  Syn.)  (Tab.  XXVIII.  F.). 

In  loose,  tall  cushions,  1-3  inches  high,  bright  green  above, 
bright  reddish  brown  below,  robust ;  stems  branched.  Leaves 
less  crowded,  more  so  at  the  apex  of  the  stems,  squar rose- 
recurved  especially  above,  when  dry  appressed  and  slightly 
twisted,  with  two  longitudinal  plicae  which  are  faint  when  moist 
but  distinct  when  dry ;  longly  oblong-elliptical  or  oblong-spathu- 
late,  concave-carinate ,  at  apex  obtuse  or  emarginate,  more  rarely 
acute;  margin  reflex ed  almost  to  the  summit;  nerve  reddish, 
muricate  at  back  above,  prominent  behind,  excurrent  in  a  long, 
flexuose,  strongly  spinulose  arista  which  is  hyaline  above,  often 
reddish  at  base,  sometimes  equalling  in  length  the  rest  of  the  leaf. 
Cells  at  mid-base  lax,  rectangular,  hyaline,  towards  margins 
coloured,  above  rounded-hexagonal,  12-16  ft  in  diameter,  strongly 
papillose,  rather  obscure,  the  walls  frequently  brown  and 
incrassate  ;  marginal  cells  hardly  distinct,  strongly  verruculose  with 
coarse,  bifid  papillae.  Seta  long  (about  i  inch)  stout,  reddish, 
capsule  narrowly  cylindric.  slightly  curved,  long ;  lid  large,  half 
as  long  as  the  capsule  ;  peristome  very  long,  tubular  in  the  lower 
half,  pink.     Dioicous, 

Hab.     Thatched  roofs,  stony  ground,  walls,  etc.     Common.     Fr.  early  summer. 

A  very  fine  species,  often  covering  the  thatch  of  roofs,  and  then  reaching  its 
highest  development ;  when  growing  on  the  ground  or  on  walls  it  is  often  shorter,  of 
a  golden  or  browner  tint,  with  shorter,  straighter  leaves,  in  short  with  much  the 
appearance  of  T,  intertnedia ;  but  I  have  not  observed,  in  these  forms,  any 
corresponding  approach  to  that  species  in  leaf  structure  or  in  other  distinguishing 
characters  ;  I  am  therefore  inclined  to  allow  T.  intermedia  full  specific  rank,  though  in 
the  opinion  of  many  continental  botanists  it  does  not  deserve  more  than  a  subordinate 
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position.  With  the  following  sub-species  it  is  different ;  the  fruiting  characters  are  th 
same  as  in  T.  ruralis ;  the  areolation  presents  no  points  of  difference,  and,  raurcovei 
intermediate  forms  may  be  observed. 

T.  ruralis  rarely  grows  on  trees,  and  is  not  likely,  for  that  and  other  reasons,  t 
be  confounded  with  T.  lorvipila ;  when  arboreal  however  it  is  usually  shorter  an» 
•denser,  and  as  the  margin  is  occasionally  also  but  slightly  recurved,  care  must  be  takei 
in  distinguishinjg:  the  two  in  such  cases.  7*.  pHnceps  is  synoicous,  and  has  the  leave 
•erecto-patent,  not  recurved. 

*  Tortula  ruraliformis  Dixon     (Barbula  ruraliformis  Besch. 

T,  ruralis  var.  arenicola  Braithw.,  Br.  M.  Fl.) 

(Tab.  XXVIII.  G.). 

Differs  from  T.  ruralis  in  the  colour,  golden  brown  or  reddish 
very  rarely  green  above,  in  the  leaves  somewhat  narrowed  abovi 
and  at  apex  acute  with  the  lamina  running  out  into  a  hyalim 
dentate  point  becoming  confluent  with  the  excurrent  nerve 
Perichaetial  bracts  broader,  plicate, 

Hab.     Sandy  sea  coasts,  frequent. 

The  somewhat  acuminate  leaves,  acute,  with  the  lamina  on  each  side  of  the  nerve 
hyaline  at  apex  and  forming  a  broad  point  similar  to  that  of  Rhacomitrium  give  this 
plant  a  very  distinct  appearance,  and  form  a  character  which  can  hardly  be  considered 
unimportant ;  the  degree  of  acuteness  however  varies  somewhat,  the  lower  leaves,  too, 
being  sometimes  quite  broad  and  obtuse  at  apex,  and  intermediate  forms  are  al<«i 
found  ;  the  fruit,  moreover,  is  in  all  respects  that  of  T.  ruralis^  and  on  the  whole  it 
can  hardly  be  conceded  specific  rank.  It  is  usually  a  more  robust  plant,  with  longer 
leaves. 

It  is  rarely  found  inland,  but  on  some  parts  of  our  coast  it  is  abundant,  usually 
being  eml>edded  up  to  the  apex  in  the  sand  ;  in  West  Cornwall  it  is  in  places  so 
abundant  (while  the  typical  form  of  T,  ruralis  is  rare)  that  the  late  W.  Curnow  told 
me  he  had  always  taken  the  present  plant  for  typical  T.  ruralis^  and  the  roof-?rowing, 
obtuse-leaved  plant  for  a  variety.  In  this  he  followed  Wilson,  who  in  a  supplementary 
page,  intercalated  in  some  copies  of  the  Bry.  Brit ,  corrected  his  description  of 
T.  ruralis  Hedw.  as  follows  :  "  Leaves  more  or  less  acute  and  tapering  into  the  very 
rough  hair-points.     Abundant  on  sand-hills  on  the  sea-coast,  but  not  common  in  fruit" 

The  fiuit  is  sometimes  very  scanty,  but  at  others  it  fruits  freely  enough. 

Barbula  cuiphylla  B.  &  S.  is  an  allied  plant,  probably  also  to  be  ranked  under 
T.  ruralis,  with  the  leaves  similarly  acute,  but  the  nerve  running  out  into  a  red,  hardly 
hyaline,  rigid  arista,  which  is  almost  entire.  It  is  a  plant  of  high  mountains  except  in 
northern  regions. 

20.    Tortula  princeps  De  Not.    (Barbula  AfUlleri  B.  &  S., 
Schp.  Syn.)  (Tab.  XXVIII.  H.). 

Tall,  robust,  resembling  T,  ruralis.  Stems  forked,  with 
short  nodose  branches.  Leaves  in  interrupted  rosulate  tufts 
along  the  stem  and  at  the  summit  of  the  branches,  spreading, 
hardly  if  at  all  recurved,  large,  broadly  oblong-elliptic,  obtuse, 
rounded,  sometimes  emarginate  at  apex ;  margin  revolute  to  or 
somewhat  above  the  middle ;  nerve  stout,  red,  excurrent  in  a 
hyaline   slightly  toothed  hair-point.     Upper  cells  quite  as  large 
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as  m  T.  ruralis,  more  pellucid  and  less  obscure,  papillose,  one 
row  at  margin  often  slightly  distinct,  compressed  and  transversely 
elliptical,  rather  more  opaque.  Capsule  cylindric,  slightly  curved, 
long,  dark  brown.     Synoicous. 

Hab.  Rocks  and  walls,  rarely  tree-trunks,  usually  in  mountainous  districts. 
Rare.     Fr.  spring. 

This  very  handsome  moss  is  readily  distinguished  from  T.  ruralis  by  the 
interrupted  stems,  and  the  leaves  not  recurved,  with  slender,  faintly-toothed  hair- 
points.  The  synoicous  inflorescence  is  also  an  important  character.  Starved  plants 
come  near  T,  inUnnedia^  but  the  large  size  of  the  cells,  as  well  as  their  much  greater 
distinctness,  will  at  once  distinguish  them.  The  margins  too,  are  more  distinctly 
recurved.  When  growing  in  very  dense  tufts  the  interruption  of  the  stems  is  less 
marked. 

21.    Tortula    papillosa     Wils.    (Barbula   papulosa    C.    M., 
Schp.  Syn.)     (Tab.  XXVIII.  I.). 

Short f  rarely  \  inch  high  ;  dark  or  olive  green,  in  very  small 
tufts  or  patches.  Leaves  spreading,  when  dry  appressed  to  the 
stem  and  hardly  twisted,  concave  with  the  margins  involute, 
becoming  still  more  so  when  dry,  broadly  obovate-spathulate,  at 
apex  rounded  and  obtuse  or  very  shortly  pointed ;  nerve  thick, 
spongy,  at  back  covered  with  very  elevated  papillae,  gemmiparous 
above  in  front ;  excurrent  in  a  mucro  or  longer  cuspidate  almost 
entire  point ;  cells  at  base  rectangular,  a  few  only  hyaline;  above 
rounded,  larger  than  in  the  preceding  plants  of  this  section,  with 
rather  thick  walls,  pellucid,  smooth  in  front,  at  back  sparsely  and 
shortly  papillose.     Capsule  short,  on  a  short  seta,  reddish  brown. 

IIab.     Trunks  of  trees  ;  not  uncommon.     Sterile  in  Britain. 

A  quite  distinct  and  easily  known  species,  nearest  to  T,  lavipila^  but  readily 
known  by  the  gemmae  and  the  concave  leaves  with  involute  margins,  and  very  different 
areolation.  The  gemmae  are  oval  or  roundish  articulate  bodies  of  a  bright  yellowish 
green,  very  numerous  and  conspicuous  on  the  younger  leaves,  but  usually  lost  on  the 
older  ones. 

The  fruit  has  only  been  found  in  Australia  and  New  Zealand. 


Tribe  2.     Trichostomeae, 

Leaves  usually  lanceolate,  tapering  and  acute,  rarely  oblong 
in  outline  ;  upper  areolation  generally  minute,  rounded  or  angular, 
usually  papillose  and  opaque  ;  capsule  cleistocarpous,  gymno- 
stomous,  or  with  a  peristome  of  16  teeth  entire  or  divided  partially, 
or  cleft  to  base  into  32  filiform  papillose  segments,  straight  or 
twisted,  on  a  very  short  basal  membrane. 


Digitized  by  VjOOQIC 


2o8  TORTULACE^. 

41.    BARBULA  Hedw. 

Slender,  tufted  plants,  usually  with  a  dull,  fuscous  tinge. 
Leaves  small,  narrow,  never  wider  above  and  usually  gradually 
narrowed  to  a  slender  point ;  nerve  mostly  vanishing  in  apex, 
rarely  distinctly  excurrent ;  basal  cells  small,  rectangular,  or 
similar  to  the  upper,  at  apex  usually  very  small,  often  more  or  less 
incrassate.  Capsule  small,  resembling  that  of  the  smaller  forms  of 
Tortula ;  peristome  from  a  very  short  membrane,  teeth  i6.  straight, 
short  and  imperfect,  or  long  and  t\*'isted,  cleft  or  divided  to  base. 
Lid,  calj-ptra,  etc.,  as  in  Tortula. 

A  large  genus,  forming  a  fairly  natural  g^oup,  closely  allied 
to  the  last,  but  with  a  habit  and  build  distinct  and  easily 
recognised  with  a  little  practice.  B,  unguiculata  and  B.  convoluta 
are  the  only  British  species  the  leaves  of  which,  from  their  form, 
might  give  rise  to  a  doubt  as  to  their  position. 

B.  Woodii  Schp.  from  Killamey  is,  according  to  Braithwaite, 
only  Zygodon  Mougeotii, 

Deriv. — Diminutive  from  Latin  barba,  a  beard,  alluding  to 
the  peristome. 

{Nerve  excarrent  in  a  distinct  macro  or  cuspidate  point ;  (peristooie  long,  twisted)..  2 
Nerve  ending  in  or  below  apex  8 

{Leaf-margin  strongly  revolute  from  base  to  apex 3 
Margin  plane  or  nearly  so  towards  apex 5 

/Stem  tall,  Ls.  widely  cordate,  nerve  very  stout    /*.  cordata 

•*  (Sitm  shun.  Is.  very  small  (about  J  line),  narrower 4 

{I^eave^  obtuse,  mucronale 12.  revoluta 
Leases  acute,  cuspidate  //.  Hornsih%ukiana 

fLeaves  tapering  to  acute  points  6 

5  (  Leaves  more  or  less  obtuse,  mucronate  or  cuspidate    7 

,f  Nerve  Nhortly  excurrent  ;  cells  rounded g.  gracilis 

\Nerve  excurrent  in  a  very  long  point  ;  cells  more  quadrate 10.  tcmadophila 

(Leaves  \  line  or  less  ;  perichaetial  Is.  long,  convolute /j.  cotrvoluta 

'\  Leaves  usually  over  I  line  ;  pcricluelial  Is.  not  conspicuous 14,  unguiculata 

j»r  Leaves  long,  strongly  sinuose  at  margin,  toothed  at  apex  <?.  sinuosa 

(Leaves  not  sinuose,  entire  (except  sometimes  rubella)    q 

{Leaves  \  line  or  less;  perichjeiial  Is,  long,  convolute /j.  cotwoluia 
Leaves  usually  over  \  line  ;  perich*ielial  Is.  not  conspicuous 10 

{Leaves  short,  often  obtuse  (peristome  short)  1 1 
Leaves  tapering  and  acute,  or  long  and  sub-obtuse    12 

{Ls.  widely  ovate-lanceolate  ;  nerve  ending  in  the  thick  point  ;  green /.  lurida 
Ls.  lanceolate,  upper  obtuse  ;  nerve  ceasing  below  apex  ;  olive- brown...j.  toph'vrea 

/Lower  Is.  red  ;  Is.  often  denticulate  at  apex  ;  paroicoos  or  synoicous 2,  rubella 

'^  (Lower  Is.  not  red  ;  Is.  entire;  dioicous  13 

(Ba<al  cells  distinct,  rectangular,  more  or  less  elongated  14 
Cells  almost  uniform  to  base 16 

/Upper  cells  more  or  less  rounded-hexagonal ;  peristome  short,  straight  6.  rigidiila 
'^i  Upper  cells  quadrate  ;  peristome  long,  twisted .' 15 

(Ls.  linear-lanceolate,  long,  spreading ;  capsule  cylindric  7.  cylindrica 
Ls.  lanceolate,  short,  sUaighl,  more  acute;  capsule  oblong    7«.  vtHcalis 
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Ls.  erecto-pAtent,  some  (at  least)  sub-obtuse  ;  robust ;  peristome  short. .j*.  spadicea 

squarrose,  more  acute  ;  slender;  peristome  long,  twisted 17 

/Ls.  irifarious,  recurved,  reddish,  with  short  points ^•.  recurvifolia 

'\Ls.  less recurveil,  more  tapering,  lurid  green 4^  fallax 

1.     Barbula    lurida    Lindb.    (Didymodon    luridus    Hornsch.) 
(Tab.  XXIX.  A.). 

Short,  rarely  more  than  f-inch  in  height ;  in  dense  tufts,  dull 
deep  green,  frequently  tinged  with  brown,  pale  brown  below ; 
stems  rather  slender,  slightly  branched.  Leaves  erecto-patent , 
when  dry  erect,  closely  imbricated  (especially  the  upper  ones)^ 
hardly  twisted ;  concave,  ovate-lanceolate,  or  deltoid-ovate, 
quickly  narrowed  to  a  wide,  obtuse  or  slightly  acute  point ; 
margin  recurved  below  on  one  or  both  sides,  slightly  thickened 
above  ;  nerve  rather  wide  at  base  (40-70  /x),  but  usually  narrowing 
above,  thick,  vanishing  just  below  the  apex  or  reaching  to  the 
point ;  cells  small,  distinct,  hexagonal  or  rounded-quadrate,  rather 
incrassate,  at  the  extreme  base  hardly  altered,  a  little  larger  and 
a  few  slightly  elongated ;  all  smooth  or  faintly  turgid  and 
protuberant.  Capsule  on  a  purplish  seta,  oblong  or  shortly 
cylindric,  lid  conical-rostellate,  often  oblique ;  peristome  teeth  not 
united  at  the  base,  short,  slender,  rather  irregular,  simple  or  cleft 
above,  pale  yellowish.     Dioicous. 

Hab.  On  rocks,  most  frequently  calcareous,  and  slumps,  not  uncommon  ;  more 
commonly,  but  by  no  means  always,  near  water.     Fr.  very  rare,  winter. 

Although  somewhat  variable  in  habit  and  structure,  this  species  may  generally  be 
known  by  its  short,  broad,  concave,  usually  obtuse  leaves,  closely  imbricated  when 
dry  ;  B.  iophacea  diflfers  in  its  narrower  leaves  and  more  elongated  basal  areolation  ; 
B,  fallax  var.  brevifolia  very  much  resembles  it,  and  when  barren  can  sometimes 
hardly  be  distinguished  except  by  its  more  straggling,  laxer  habit,  somewhat  softer 
leaves  and  distinctly  narrower  nerve.  B.  lurida  is  more  rigid  in  its  growth  than  most 
of  the  allied  species.  I  have  seen  barren  forms  of  Ceratodon  purpureus  which  much 
resemble  it,  but  under  the  microscope  the  resemblance  would  disappear. 

The  leaves  vary  much  in  form,  in  the  degree  of  recurving  of  the  margins,  and  in 
the  width  of  their  points ;  one  form  has  the  margins  widely  recurved  to  the  apex, 
which  is  very  obtuse  and  rounded.  Several  continental  species  are  very  much  like 
the  present  in  the  outline  of  their  leaves,  but  diflfer  in  other  points. 

I  have  found  B,  lurida  a  frequent  moss  in  the  midland  counties  of  England,  but 
almost  invariably  sterile  there. 

*  B€Urbula  cordata  Dixon     (Didymodon  cordatus  Jur.)    (Tab. 

LXV.  G.). 

Resembling  B,  lurida,  but  more  robust,  taller,  more  rigid, 

dull  green  or  usually  brown.     Leaves  rigidly  appressed  when  dry^ 

larger,  very  widely  cordate-triangular ,   c<5ncave,    margin    very 

strongly  recurved  on  both  sides  to  near  apex  ;  nerve  very  stout, 

O 
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60-100 /x  wide,  often  wider  above  than  at  base,  reaching  to  apex 
and  nearly  always  excurrent  in  a  short  thick  mucro.  Cells 
slightly  less  incrassate,  at  base  somewhat  more  rectangular  and 
pellucid.  Bunches  of  very  numerous  small  purple-b^own  stib- 
spherical  gemmae  frequently  occur  on  the  face  of  the  nerve  in  the 
middle  or  lower  part  of  the  leaf.     Fruit  unknown. 

Hab.  Sunny  banks,  etc.,  very  rare.  Wall-top,  Saunton,  N.  Devon,  1903 
(E,  M,  Holmes), 

This  plant  until  recently  was  only  known  from  Central  Europe  CAastria, 
Germany,  and  Switzerland).  In  1902  it  was  gathered  by  Mr.  W.  E.  Nicholson  and 
myself  in  the  Pyrenees,  and  Mr.  Holmes  detected  it  in  the  above  locality  in  April, 
ICK)3.  Our  plant,  though  slightly  less  robust  than  the  Pyrenean  form,  and  with  the 
leaves  less  widely  cordate  at  base,  has  the  nerve  even  more  strongly  developed  and 
more  distinctly  excurrent.  The  large  bunches  of  gemmae  (resembling  those  of  B, 
rtgidulttf  but  far  more  numerous  and  more  conspicuous)  are  usually,  if  not  constantly, 
present,  and  are  a  very  obvious  feature.  The  very  wide  cordate  leaves  with  stoat 
excurrent  nerve  and  strongly  recurved  margins  make  the  plant  at  once  distinct  from 
B,  lurida  under  the  microscope,  although  the  habit  alone  is  almost  enough  to 
determine  it.     It  should  be  looked  for  on  dry  sunny  banks  in  the  south. 

Although  markedly  differing  from  B.  litrida^  it  should,  I  think,  be  considered  a 
sub-species  of  that  plant,  to  which,  undoubtedly,  it  is  very  closely  allied. 

2.      Barbula    rubella     Mitt.      (Bryum     rubellum     Hoffm.  ; 
Didymodon  ruhellus  B.  &  S.,  Schp.  Syn.)  (Tab.  XXIX.  B.). 

Taller,  1-2  inches  hio^h,  in  large  soft  patches,  bright  or  deep 
green  above,  below  bright  rusty  red ;  stems  slender,  branched. 
Leaves  spreading  and  recurved  from  a  more  erect  whitish  base, 
when  dry  flexuose  and  slightly  curled,  the  uppermost  larger, 
long,  narrowly  linear-lanceolate,  with  a  short  acute  point ; 
margin  widely  recurved  to  near  apex,  faintly  and  irregularly 
denticulate  at  point ;  nerve  vanishing  in  the  apex  or  excurrent  in 
a  minute  apiculus  ;  cells  quadrate,  obscure,  papillose,  at  base 
narrowly  elongate-rectangular,  pellucid  Perichaetial  bracts 
long,  sheathing ;  seta  long,  red ;  capsule  erect,  cylindrical,  pale 
brownish  green,  reddish  brown  when  old  ;  annul  us  distinct, 
fragile  ;  lid  rostellate,  usually  very  short,  oblique  ;  peristome 
teeth  united  at  base  in  a  very  short  membrane,  16,  short,  pale  red, 
linear,  with  a  median  line  but  rarely  divided,  nodose  at  the 
articulations.     Paroicous  or  synoicous. 

Var.  /?.  dentata  Schp.  Plant  taller,  leaves  longer,  margin 
recurved  only  to  about  the  middle,  strongly  dentate  at  apex. 

Var.  7.  ruberrima  Ferg.  Plants  taller,  with  very  slender 
branches,  all  red  or  only  the  tips  yellowish ;  leaves  all  very  short, 
appressed  and  slightly  twisted  when  dry,  from  a  widely  ovate  base 
shortly  acuminate  to* a  stout  acute  point,  mostly  formed  by  the 
nerve,  entire ;  lower  cells  smaller  and  shorter. 
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IIar.  Rocks  stony  places,  walls,  etc.,  most  abundant  in  mountainous  regions  ; 
very  common.  The  var.  fi  on  mountain  rocks,  not  common;  the  var.  7  in  similar 
situations,  principally  near  streams  and  waterfalls,  rare.     Fr.  autumn. 

The  specific  name  is  very  appropriate,  the  bright,  brick  red  colour  of  the  lower 
leaves  l>eing  almost  in%'ariably  present  and  very  characteristic  ;  indeed,  it  may  nearly 
always  be  relied  upon  to  distinguish  the  species  from  allied  plants.  The  var.  dentata 
is  considered  by  some  authors  a  distinct  .species,  and  Limpricht  describes  it  as  Didym, 
Alpigenus  (Vent.),  characterising  it  especially,  in  addition  to  the  toothed  leaves  less 
recurved  at  margin,  by  the  cells  of  the  lid  being  arranged  in  oblique  rows,  twisting  to 
the  right,  not  straight  as  in  B,  rubella  ;  he  also  describes  the  lid  as  short  (only  \  length 
of  capsule).  Among  the  numerous  British  specimens  in  my  herbarium  with  distinctly 
toothed  leaves  and  less  recurved  margins,  however,  none  have  the  oblioue  rows  of  cells 
in  the  lid,  which  moreover  is  extremely  variable  in  length,  being  at  times  very  short, 
at  others  much  longer  than  in  typical  B.  rubella.  Whatever  the  value  of  B,  alpigena 
therefore,  it  can  scarcely  be  correct  to  unite  it  with  Schimper's  variety,  nor  can  we 
claim  it  as  British.  The  antheridia  in  this  variety  are  rare,  and  are  often  quite  absent 
on  fertile  plants ;  I  have,  however,  found  them  occasionally  mixed  with  the 
archegonia ;  and  as,  even  when  they  are  al)sent  from  the  lower  bracts,  numerous 
paraphyses  are  constantly  found,  the  suppression  of  the  antheridia  is  clearly  due  rather 
to  simple  alx)rtion  than  to  any  actual  difference  in  the  character  of  the  inflorescence. 
The  var.  ruberrima  is  even  more  distinct  in  habit.  I  am  inclined  to  attribute  to  it  a 
higher  rank  than  that  of  a  variety.  It  is  extremely  constant  in  its  characters  ;  it  has 
never,  so  far  as  I  am  aware,  been  found  in  fruit,  while  B.  rubella  is  scarcely  to  be 
found  without ;  and  I  have  scarcely  ever  seen  a  plant  that  could  be  said  to  form  an 
intermediate  link  with  the  type.  It  is  very  much  like  Didymodon  tufus  Lorentz,  but 
that  has  larger,  wider  leaves,  with  smaller  basal  cells  and  narrower  nerve. 

3.     Barbula  tophacea  Mitt.  (Trkhostomum  tophaceum  Brid., 

Schp.  Syn. ;  B.  brevi folia  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXIX.  C). 

In  dense  irregular  tufts,  olive  green  or  brown  above,  below 
frequently  much  encrusted  with  hard  calcareous  matter  and 
whitish  ;  very  variable  in  height,  usually  about  i  inch  high, 
frequently  more.  Leaves  spreading,  the  uppermost  rather  the 
longest,  when  dry  incur\'ed  and  slightly  twisted,  oblong-lanceolate 
or  Ungulate,  broad  at  apex  and  obtuse  or  very  shortly  pointed, 
carinate;  margin  revolute,  entire;  nerve  strong,  vanishing  below 
the  apex ;  cells  at  apex  irregularly  elliptic,  the  marginal 
smaller,  crenulate-papillose,  below  sub-quadrate,  at  base  shortly 
rectangular  ;  all  thick-walled,  pellucid,  and  very  distinct,  the 
upper  slightly  papillose.  Seta  rather  stout,  dark  red ;  capsule 
elliptic  or  broadly  oblong,  rather  wide-mouthed  when  dry  and 
empty,  dark  brown  ;  lid  oblique,  longly  rostellate,  annulus  almost 
obsolete,  persistent  ;  peristome  teeth  shorty  erect,  from  a  very 
short  basal  membrane,  divided  almost  to  the  base,  the  branches 
filiform,  unequal,  sometimes  partly  united,  reddish.     Dioicous. 

Hab.     Wet  calcareous  walls  and  springs  ;  common.     Fr.  winter. 

Easily  known  by  its  colour,  the  obtuse,  lingulate  leaves  with  comparatively  short 
nerve,  and  the  very  distinct,  rounded  upper  cells,  and  when  in  fruit  by  the  dark. 
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rather  wide-mouthed  capsule  and  short  slender  peristome.  It  is  most  variable  in  the 
size  of  all  its  parts,  and  in  the  form  of  its  leaves,  and  numerous  varieties  have  been 
described,  none  of  which,  however,  seem  marked  by  any  important  characters ;  sucb 
are  the  var.  brevifolia  (Wils.  excl.  syn.),  with  broader,  shorter,  more  acute  leaves  ; 
var.  acutifolia  (Schp.)  with  longer,  narrower,  acuminate,  acute  leaves,  spreading  and 
recurved.  Sometimes  it  is  tall  and  robust  (forma  luxurians  Brailhw. ),  at  others  it  is- 
so  minute  as  to  resemble  almost  exactly  a  species  of  Pottia  such  as  P.  lanceolala^  or  it 
may  be  even  still  more  dwarf.  The  leaves  when  moist  have  a  pellucid  appearance 
quite  diflferent  from  those  of  most  species  of  the  genus. 

4.    Barbula  faUax  Hedw.  (Tab.  XXIX.  D.). 

In  wide  loose  tufts  or  patches,  of  a  dull  brownish  green, 
frequently  with  a  reddish  tinge,  i-2  inches  high ;  stems  slender, 
with  fastigiate  branches.  Leaves  rather  distant,  spreading, 
recurved  or  variously  arcuate,  when  dry  appressed,  closely 
imbricated,  slightly  twisted,  often  giving  the  stems,  in  the  slender 
forms  especially,  a  catenulate  appearance  ;  the  uppermost,, 
longer  leaves  more  distinctly  twisted ;  from  a  wide  base 
gradually  narrowed  to  a  lanceolate  tapering  pointy  which  is 
either  wide  or  more  frequently  rather  narrow  and  sub-acute  ; 
carinate,  faintly  plicate  at  base  on  each  side  of  the  nerve ;  margin 
revolute  to  beyond  the  middle  ;  nerve  strong,  reddish,  reaching  to 
apex,  rarely  very  slightly  excurrent ;  in  section  very  prominent  at 
back,  on  upper  surface  plane  or  concave,  the  anterior  row  of  cells 
small ;  upper  cells  roundish  or  hexagonal,  irregular,  or  more  often 
regular  in  shape  and  arrangement,  small,  incrassate,  papillose,  at 
base  slightly  elongate,  but  not  much  altered,  a  few  (rarely  more) 
sub-rectangular  and  pellucid.  Seta  red,  capsule  oblong  or  cylindric,^ 
erect  or  nearly  so ;  lid  long,  acutely  subulate-rostrate  ;  peristome 
deep  red,  long,  delicate,  much  twisted,  with  a  very  narrow  basal 
membrane.     Dioicous. 

Var.  )3.  brevifolia  Schultz  (Tor  tula  brevifolia  Sm.). 
Slender,  often  decumbent  ;  leaves  more  distant,  short,  ovate- 
lanceolate,  broad  at  point,  hardly  twisted  when  dry  ;  capsule 
small,  peristome  shorter. 

Hab.  Clay  banks,  waste  places,  walls,  etc.  ;  common.  The  var.  3*  fallow  fields 
and  bare  ground.     Fr.  winter. 

A  variable  plant ;  in  the  typical,  robust  form  generally  known  by  its  colour, 
spreading  and  even  recurved  leaves,  and  very  acute  lid,  but  liable  in  some  states  to  be 
confused  with  B.  rigidula^  B.  spadicea,  and  other  species.  The  areolation,  almost 
uniform  to  the  base,  will  easily  distinguish  it  from  B.  cylindrical  B.  vinealis^  and 
B.  rijruiula  ;  the  narrower  nerve  and  somewhat  less  distinct  areolation  will  separate 
short-leaved  forms  from  B.  lurida ;  for  the  differences  between  it  and  B,  spadicea 
and  B.  gracilis  see  under  those  species.  Occasionally  forms  are  found  very  near  B. 
recutvifoHa^  which  is  hardly  separable  except  by  a  tout  ensemble  of  characters ;  the 
short,  much  recurved,  highly  papillose  leaves,  with  the  reddish  hue,  scarcely  being  found 
simultaneously  on  any  form  of  the  present  plant. 


Digitized  by  VjOOQIC 


41.   BARBULA.  213 

The  leaves  of  B.  fallax  vary  much  in  the  degree  of  tapering  of  their  points,  in  the 
relative  papillosity,  and  in  the  areolation  ;  the  latter  is  usually  distinct  and  rounded  in 
the  upper  part,  often  arranged  in  regular  series,  but  it  is  frec|uently  found  small, 
irregular  and  more  opaque,  as  in  B.  spadicea.  In  the  perichaetial  bracts  in  this  and 
alli^  species  the  basal  cells  are  more  lax  and  rectangular  than  in  the  leaves. 

The  variety  brtvifolia  is  a  marked  one  (though  intermediate  forms  may  be 
■found),  often  of  an  olive  brown  or  purplish  colour,  very  slender,  and  with  the  fruit 
usually  sparingly  produced  ;  and  very  distinct  in  appearance  owing  to  the  small,  short 
leaves.  It  has  some  resemblance  to  B.  lurida  ;  but  the  nerve  is  narrower,  the  leaves 
less  concave  and  usually  more  acute. 

*  Barbula  recurvifolia  Schp.  (Tortula  fallax  var.  recurvifolia 

Wils. ;  Barbula  reflexa  Brid.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXIX.  E.). 

DiflFers  from  B.  fallax  in  the  stems  deep  reddish  brown  with 
paler,  yellowish  tips,  the  leaves  strongly  squarrose-recurved, 
somewhat  trifarious  in  their  arrangement,  broad  and  short,  shortly 
and  abruptly  pointed,  hardly  tapering,  the  margins  less  strongly 
recurved,  the  cells  and  back  of  nerve  more  highly  papillose,  the 
nerve  not  excurrent.     Fruit  as  in  B.  fallax,  but  rare. 

Var.  p.  robusta  Braithw.  Tall,  3-5  inches  high,  in  loose 
tufts  ;  leaves  closer,  broader  and  thicker. 

Hab.  Sand  and  earth,  usually  on  limestone  soil ;  not  common.  The  var.  3, 
Sligo  (Moore). 

While  fully  agreeing  with  those  writers  (Boulay,  Husnot,  etc)  who  unite  this 
with  B.  fallax^  I  am  inclined  to  think  it  must  stand  higher  than  a  variety,  as  the 
characters,  though  all  vegetative,  are  not  unimportant,  and  are  fairly  constant. 
Forms  of  B.  fallax^  indeed,  have  the  same  short,  broadly  pointed  leaves,  others  have 
them  strongly  recurved,  and  so  on  ;  but  in  B.  recurvifolia  the  characters  above 
described  give  a  general  appearance  rarely  to  be  found  in  any  form  of  true  B.  fallcuc. 
The  vinous  red  colour,  slender  stems,  and  short  recurved  leaves  will  render  this  plant 
easily  recognised,  but  it  should  always  be  verified  with  the  microscope. 

The  fruit  is  extremely  rare,  and  has,  perhaps,  not  been  found  in  Britain. 

h5.     Barbula   spadicea   Mitt.     (Trichostomum   rigidulum  Sm. 
pro  parte).     (Tab.  XXIX.  F.). 

Resembling  B.  fallax,  but  more  robust.  Leaves  larger, 
erectO'patent,  straight,  rarely  spreading  or  recurved,  from  a 
broad  base  gradually  narrowed  to  a  broad,  usually  hardly  acute 
point ;  nerve  strong,  wide  at  base  ;  cells  small,  angular,  usually 
irregular,  sub-hexagonal,  rather  obscure;  hardly  altered  at  base 
except  a  very  few  of  the  lowest.  Seta  and  capsule  as  in  B.  fallax  ; 
lid  shorter,  peristome  much  shorter,  the  teeth  hardly  twisted, 
filiform,  from  a  narrow  basal  membrane. 

Hab.  Wet  rocks  and  sandy  shores  of  mountain  streams ;  not  common.  Fr. 
Jate  autumn. 
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Although  in  its  peristome  resembling  B,  iophacea  or  B,  rigidula^  and  on  that 
account  long  united  with  the  latter,  the  affinity  of  thi^  species  is  closest  yt'wki  B.fallax% 
from  which  it  is  very  difficult  at  times  to  separate  barren  plants.  It  has  been  suggested 
that  the  cells  in  the  present  plant,  irregularly  angular,  aBord  a  distinguishing 
character,  those  oi  B,  fallax  being  more  distinct,  rounder,  and  more  regularly  seriate, 
but  although  this  frequently  holds  good,  I  have  examined  specimens  of  undoubted 
B,  fallax  with  precisely  the  areolation  typical  of  the  present  species.  The  leaves  in 
B.  spadicea^  again,  are  sometimes  said  to  be  straight  and  appressed  when  dry,  not 
twisted  as  in  B.  fallax^  but  this  is  undoubtedly  an  error.  According  to  my  own 
observation  the  most  useful  character  is  the  direction  of  the  leaves  when  moist, 
straight  and  erecto-patent  in  B,  spaiiicea,  very  rarely  flexuose  or  recurved  as  is 
frequently  the  case  in  B.  fallax.  They  are,  too,  always  broad  at  the  points,  but  the 
same  may  be  observed,  frequently  though  not  usually,  in  the  latter  species.  In  most 
cases  however,  the  present  species  is  a  much  more  robust  plant  with  larger  leaves. 
The  stout  nerve  is  also  a  useful  character. 

B.  rigidula  differs  in  the  smaller,  narrower-pointed  leaves,  with  more  elongated 
basal  areolation. 

6.     Barbula    rigidula    Mitt.    (Didymodon    rigidulus    Hedw.  \ 

Trichostomum  rigidulum  var.  densum  B.  &  S.,  plur.  auct.) 

(Tab.  XXIX.  G.). 

Growing  in  small  dense  tufts  or  cushions,  rarely  i  inch  high^ 
dull  or  yellowish  green  above,  reddish  brown  below.  Leaves 
rather  crowded,  resembling  those  of  B.  fallax  but  rather  shorter, 
more  narrowly  acuminate  to  a  straight  almost  linear  point ; 
straight er  and  less  recurved,  more  concave,  hardly  papillose. 
Margin  recurved  below,  slightly  thickened  above  ;  nerve  brown,, 
lost  in  the  rather  opaque  point.  Areolation  small,  dense,  rounded- 
hexagonal,  rather  obscure  in  the  point,  more  distinct  below,  faintly 
papillose,  towards  base  becoming  quadrate  or  elongated,  the  lowest 
cells  all  shortly  rectangular  and  pellucid.  Groups  of  small,  sub- 
spherical  stalked  gemmae  occur,  usually  in  some  abundance,  in  the 
axils  of  the  leaves,  especially  the  upper  ones.  Capsule  oval- 
oblong,  smooth  and  shining  ;  lid  rather  short,  less  acute  than  in 
B.  fallax ;  peristome  teeth  from  a  short  basal  membrane,  short, 
free  or  united,  oblique  or  slightly  twisted.     Dioicous. 

Hab.     Walls  and  rocks,  frequent.     Fr.  late  summer  and  autumn. 

When  the  fruit  is  present  and  in  good  condition,  the  short,  hardly  twisted 
peristome,  taken  in  conjunction  with  the  rectangular  basal  cells,  easily  distinguishes  B. 
rigidula  from  its  allies ;  but  without  fruit  it  is  difficult  to  separate  from  B.  vinealis. 
That  species  is  usually  of  a  more  decided  green  tint,  the  leaves  more  acute  in  the 
acumen,  with  ntore  strongly  pmpillose  areolation,  obscure  with  chlorophyll  above ; 
stunted  specimens  however  may  prove  difficult  to  determine.  It  is  probable  however, 
that  the  presence  of  the  gemmae,  which  was  first  pointed  out  to  me  by  Mr.  W.  E. 
Nicholson,  affords  a  safe  and  constant  test  of  B.  rigidula,  I  have  examined  all  the 
gatherings  I  possess,  and  have  invariably  found  them  present,  though  in  a  few  cases 
they  required  a  good  deal  of  looking  for.  This  character  will  also  distinguish  it  iioxt^ 
B.  fallax  and  the  other  allied  species,  except  perhaps  B.  gracilis^  in  doubtful  cases. 
The  sub-linear,  opaque,  not  very  acute  subula,  is  usually  a  well  marked  and  distinctive 
feature.  B.  cylindrica  is  known  by  its  longer,  larger,  curved  and  flaccid  leaves, 
B,  fallax  and  B.  spadicea  by  the  short,  hardly  altered  basal  areolation,  and  the  larger. 
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more  broadly  pointed  leaves  ;  B.  gracilis  and  B.  icfnadophila  by  the  well  defined  cells 
and  smooth  excurreni  nerve.  The  time  of  fruiting  in  these  closely  allied  plants  should 
be  noted  ;  in  B,  fallax  the  capsules  are  ripened  almost  in  mid-winter,  in  B,  rix^idu/ay 
osaally  at  least,  in  late  summer  and  autumn,  in  B.  vineaiis  in  spring.  B.  rtgtdula 
grows  in  small  tufts,  almost  invariably  on  rocks  or  walls,  while  B.  fallax  is  frequently, 
indeed  usually,  terrestrial,  and  forms  laxer,  irregular  patches. 

7.    Barbula  cylindrica  Schp.    (Zygotnchia  cylindrica  Tayl.) 
(Tab.  XXIX.  H.). 

Plants  rather  soft,  in  loose  tufts  or  patches,  olive  green 
above,  reddish  brown  below;  stems  flexuose,  slender,  1-2  inches 
high.  Lx)wer  leaves  rather  short  and  distant,  the  upper  crowded 
and  longer,  flexuose -curved,  longly  linear -lanceolate  from  a 
rather  long  ovate  erect  base,  widely  spreading,  much  twisted  and 
curled  when  dry,  very  rarely  faintly  denticulate  at  apex ;  margin 
narrowly  recurved,  usually  plane  above  the  middle  ;  nerve 
vanishing  in  the  rather  wide  point;  areolation  small,  irregularly 
sub-quadrate,  very  obscure,  papillose,  more  regularly  quadrate 
below,  all  the  lowest  shortly  rectangular ,  small.  Seta  long, 
flexuose  ;  capsule  oblong-cylindric,  dark  chestnut  brown,  smooth, 
shining ;  lid  acutely  rostrate  ;  peristome  spirally  twisted,  short,  not 
forming  a  complete  turn,  pale  red.     Dioicous. 

II AB.  Walls,  banks  of  streams,  etc.,  principally  in  calcareous  districts  ; 
frequent.     Fr.  rare,  spring  and  summer. 

Resembling  B,  fallax  much  in  appearance,  this  species  may  generally  be 
distinguished  by  its  greener  tufts  and  softer  texture,  th^  leaves  also  are  longer  and 
narrower  in  ihe  limb,  frequently  horizontally  flexuose  in  their  direction.  Under  the 
microscope  the  obscure,  much  smaller  and  usually  more  angular  upper  cells,  and  the 
basal  cells,  all  more  or  less  quadrate  or  rectangular,  easily  distinguish  it.  The  leaves 
too  are  less  recurved,  and  the  margin  less  strongly  revolute.  The  basal  cells  are 
sometimes  considerably  elongated,  and  pellucid. 

I  am  not  able  to  se]>arate  B.  <isstmilatis  Stirt  from  B,  cylindrica. 

*  Barbula  vinestlis  Brid.  (B.  cylindrica  var.  vineaiis  Braithw., 
Br.  M.  Fl.)  (Tab.  XXIX.  I.). 

Closely  allied  to  the  above,  but  smaller,  shorter,  in  denser 
tufts.  Leaves  shorter,  straighter,  narrower  in  the  point, 
margin  recurved  to  above  the  middle.  Capsule  shorter,  with  a 
usually  rather  shorter  lid. 

Hab.  Walls  and  rocks,  often  on  sandstone,  roots  of  trees,  etc.  Frequent. 
Fr.  rare,  spring. 

Usually  known  from  B.  cylindrica  without  much  difficulty  by  its  straighter, 
shorter,  more  acute  leaves,  which  are  more  closely  appressed  to  the  stem  when  dry, 
and,  the  upper  ones  especially,  somewhat  spirally  twisted  ;  indeed,  the  closely 
twisted,    somewhat    rigid    and    bristly   i>oints  of   the    comal   leaves  give    a    very 
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characteristic  look  to  the  plant  under  the  lens  when  dry.  Intermediate  forms, 
however,  may  sometimes  be  found,  and  it  is  not  without  hesitation  that  I  have 
allowed  the  present  plant  to  rank  as  a  sub-species  rather  than  as  a  simple  variety  of 
that  species.  In  some  respects  it  more  closely  resembles  B.  rigidula  ;  but  the  leaves 
in  that  are  usually  rather  wider,  with  the  upper  cells  less  obscure  and  almost  smooth, 
and  with  a  distinct,  opaque,  sui)-linear  point. 

The  apical  cell  of  the  leaf  in  B.  vinealis  is  often  acute,  smooth  and  pellucid. 

8.  Barbula  sinuosa  Braithw.  (Dicranella  sinuosa  Wils.  MS. ; 

Didymodon  sinuosus  Schp.  Syn.)  (Tab.  XXIX.  J.). 

Deep  or  yellowish  green,  in  low  flat  patches  or  small  tufts 
rarely  an  inch  high,  usually  much  shorter,  but  often  more  robust 
than  B.  cylindrica.  Leaves  larger,  longer,  linear-lanceolate  or 
widely  linear  from  a  narrow-oblong  base,  much  curled  when  dry, 
with  the  margin  plane  or  very  slightly  recurved  below,  in  the 
upper  half  very  sinuose,  notched,  irregular  and  fragile,  at  apex 
often  coarsely  and  irregularly  denticulate  ;  cells  resembling 
those  of  B,  cylindrica,  but  more  distinct,  pellucid,  and  regular, 
and  very  slightly  larger,  at  base  rectangular,  usually  lax,  hyaline 
and  thin-walled. 

IIab.  Walls  and  stones  chiefly  in  calcareous  districts.  Not  common.  Fruit 
unknown. 

In  the  al)sence  of  fruit  the  position  of  this  curious  moss  must  remain  uncertain, 
but  I  am  unable  to  attribute  to  it  a  very  close  affinity  with  B.  cylindrica.  I  have 
gathered  it  in  many  localities,  principally  m  the  Midlands,  and  have  always  found  it 
remarkably  constant,  and  never  snowing  the  slightest  tendency  to  approach  that 
species  or  B.  vinealis^  with  both  of  which  I  have  found  it  growing,  and,  indeed, 
intermixed,  always  retaining  its  peculiar  characteristics.  The  form  of  the  leaves, 
often  almost  linear,  not  very  much  wider  at  the  base  than  in  the  middle,  their  more 
succulent,  fragile  texture,  yellowish  colour,  and  more  distinct  areolation,  frequently 
very  thin,  lax  and  hyaline  at  the  base,  are  points  which,  considering  their  constancy, 
have'  considerable  value  as  specific  characters,  quite  apart  from  the  peculiar  con- 
figuration of  the  upper  part  of  the  leaf.  In  this  latter  respect  it  bears  a  certain 
resemblance  to  Trichostomum  tenuirostrey  but  that  has  narrower  more  acute  leaf- 
points,  the  margins  quite  plane,  the  basal  areolation  still  more  lax  and  hyaline,  and 
the  upper  cells  more  obscure. 

9.  Barbula   gracilis    Schwaeg.     (B.    acuta    Brid.,    Braithw. 

Br.  M.  Fl.)  (Tab.  XXIX.  K.). 

Short,  \'\  inch  high,  in  dense  tufts,  olive  green,  frequently 
becoming  brown.  Stems  straight,  rather  rigid  ;  leaves  small, 
straight,  erecto-patent,  appressed  when  dry  and  very  slightly 
twisted,  from  an  ovate  base  gradually  but  quickly  tapering  to  an 
acute  point,  concave ;  margin  widely  reflexed  below,  plane  above, 
nerve  strong,  reddish,  forming  the  greater  part  of  the  leaf  point, 
and  in  the  upper  leaves  at  least  excurrent  in  a  short  red  acute 
mucro,  in  section  convex  on  the  upper  surface,  not  prominent  at 
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back,  the  anterior  row  of  cells  large;  cells  small,  q-io  /i,  rounded, 
distinct,  incrassate,  smooth,  at  base  small,  shortly  rectangular. 
Small  and  inconspicuous  gemmae  occasionally  occur  in  the  axils  of 
the  upper  leaves.  Perichaetial  bracts  wide,  sub-sheathing,  the 
nerve  more  longly  excurrent  in  a  somewhat  flexuose  point. 
Capsule  oval-oblong,  small,  short ;  lid  long,  slender ;  peristome 
short,  slightly  twisted.     Dioicous. 

Var.  j8.  vtridis  B.  &  S.  Bright  green.  Leaves  softer,  more 
twisted  when  dry ;  cells  larger,  10-15  /*•  niore  angular,  rect- 
angular-rounded, or  sub-quadrate.  Gemmae  more  constantly 
present. 

Hab.  Walls  and  bare  ground,  principally  in  calcareous  districts.  Fare,  but 
probably  overlooked.     The  var.  jS,  Sussex  (Nicholson),     Sterile  in  Britain. 

.Somewhat  resembling  small  forms  of  B.  fallax.  The  leaves,  however,  are  more 
acute,  shorter,  straighter,  and  more  erect,  and  the  areolation  smooth  and  pellucid. 
The  nerve  section  will  distinguish  the  two  in  doubtful  cases,  and,  indeed,  the 
difference  in  its  structure  can  be  observed  without  cutting  a  section.  If  the  leaf  be 
laid  flat  and  the  upper  surface  viewed  with  a  moderately  high  power  it  will  be  seen 
that  in  B.  gracilis  the  shorty  rectani^ular -rounded  cells  of  the  lamina  are  continued 
across  the  nerve,  while  in  B.  fallax  this  is  not  the  case  (except  in  the  acumen),  but 
the  surface  of  the  nerve  is  formed  of  elongate^  narrow-linear  cells.  (The  nerve  should 
be  examined  at  some  little  distance  above  the  base. )  It  is  still  more  like  B.  rigidula^ 
and  there  is  little  in  the  barren  state  to  distinguish  them,  but  the  more  distinct 
rounded  cells  in  the  present  plant  with  the  nerve  usually  distinctly  excurrent  in  some 
of  the  leaves,  and  the  perichsetial  bracts  especially  long-cuspidate  and  flexuose. 
B.  Hornsckuchiana  has  the  leaves  less  narrowly  tapering,  the  margin  much  more 
widely  revoluie,  and  the  nerve  stouter  and  more  clearly  excurrent.  The  next  species 
is  the  most  closely  allied,  but  differs  in  the  more  suddenly  narrowed  leaves  with 
longer,  finer  acumen  and  more  excurrent  nerve.  The  margin  in  both  species  is 
rather  widely  but  not  strongly  reflexed,  like  the  side  of  a  dish,  the  extreme  edge 
being  in  addition  irregularly  and  more  narrowly  revolute. 


10.    Barbula  icmadophila  Schp.  (Braithw.  Br.  M.  FL,  Vol.  II., 
Suppl.)  (Tab.  XXIX.  L.). 

Taller  and  more  slender,  1-2 J  inches  high.  Leaves  more 
suddenly  contracted  to  a  narrow,  almost  subulate  acumen,  the 
greater  part  formed  by  the  longly  excurrent  nerve  ;  cells  a  little 
larger,  very  distinct,  more  quadrate  or  angular.  Capsule 
narrowly  elliptical, 

Hab.  Wet  rocks,  chiefly  on  mountains.  Very  rare  ;  Skye  ;  Ben  Lawers. 
Sterile.     Fr.  late  summer. 

Very  near  the  last  species,  but  quite  distinct  in  the  longly  excurrent  nerve,  the 
■more  angular  areolation,  and  the  longer  narrower  capsule.  Our  plant  is  a  very  short, 
small  form.  The  fruit  has  been  found  in  the  Tyrol,  and  I  have  gathered  it  fruiting 
freely  in  Norway. 
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11.  Barbula  Homschuchiana  Schultz  (Tab.  XXIX.  M). 

In  low  bright  green  tufts  or  patches,  about  |-inch  hig-i 
Stems  slender  ;  leaves  spreading,  when  dry  ri^dly  arcuafi 
incurved  and  spirally  twisted ;  very  small,  rather  larger  ^ 
the  top  of  the  stem,  ovate-lanceolate  or  narrowly  triangular 
gradually  acuminate  from  the  base  or  just  above  to  an  acui 
point,  sharply  mucronate  or  cuspidate  with  the  stout,  yellowish 
excurrent  nerve ;  margin  very  widely  and  strongly  revolute  i\ 
its  whole  length,  reaching  to  or  almost  to  the  nerve  in  the  upp>e 
half  of  the  leaf ;  upper  cells  rounded-quadrate,  distinct,  incrassatt 
obtusely  papillose,  at  base  very  shortly  rectangular,  rounded  a 
angles,  rather  incrassate.  Perichaetial  bracts  larger,  longer 
sheathing,  with  plane  margins,  longly  acuminate,  with  narrowe 
nerve.  Seta  orange  red  below,  pale  above  ;  capsule  small 
narrowly  elliptic  or  sub-cylindric  ;  lid  long-beaked,  peristom< 
teeth  from  a  very  narrow  membrane,  rather  long,  purple,  mud 
twisted.     Dioicous. 

Hab.  On  the  ground  in  HeUls,  oUI  quarries,  and  on  walls  ;  not  common. 
Fr.  spring. 

This  and  the  ivvo  following  species  have  a  certain  affinity  and  are  distinguishecj 
by  their  small  size,  much  smaller  leaves,  paler  seta  and  more  highly  different iaied 
perichsetial  bracts  from  the  other  species  of  the  genus.  The  present  plant  may  ea^Iy 
be  overlooked  as  a  small  state  of  B.  fallax  or  some  other  moss,  but  it  is  recognised 
almost  at  a  glance  by  the  stellai el y- spreading,  small,  tnptring,  acutely  pointed  leaves 
with  strongly  levulule  margins;  B,  rtooluta  has  the  leaves  much  less  tapering,  more 
linear  and  obtuse  at  the  point. 

12.  Barbula    revoluta    Brid.     (Tortula    revoluta    Schrad.) 

(Tab.  XXX.  A.). 

In  very  dense,  low,  smooth  tufts  or  cushions,  bright  or  dull 
green,  J- J  inch  high,  rarely  taller.  Leaves  crowded,  erecto- 
patent  or  spreading,  slightly  recurved,  closely  and  very  neatly 
curled  when  dry,  very  small,  ligulate-oblong  from  a  rather 
broader  base,  scarcely  tapering  above,  at  apex  rather  obtuse  and 
apiculate  ;  margin  very  widely  and  strongly  revolute  from  just 
above  base  to  apex,  reaching  almost  to  the  nerve  in  the  whole  of 
the  upper  part ;  nerve  very  thick,  and  wider  above  than  in  the 
lower  half,  usually  excurrent  in  a  small  mucro  or  apiculus ; 
cells  rounded-quadrate,  obscure,  papillose,  at  base  rectangular^ 
pellucid;  all  rather  incrassate,  rounded  at  the  angles.  Perichaetial 
bracts  much  longer  than  the  leaves,  sheathing.  Seta  orange,  paler 
above,  slender,  twisted  to  the  right  when  dry ;  capsule  elliptical,, 
lid  rather  short ;  peristome  much  twisted.     Dioicous. 
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Hab.      Limeslone  walls  and  mortar  ;  frequent.     Fr.  spring  and  summer. 

As  pointed  out  above,  this  species  is  at  once  recognised  by  its  much  less 
opering,  less  acute  leaves,  from  B.  HornschuchiaHa.,  and  is  indeed  a  plant  in  no  way 
Ekclj  to  be  confused  with  any  other  ;  the  thick  nerve  and  revolute  margin  give  a 
solid,  opaque  appearance  to  the  leaves  quite  different  to  that  of  B.  convcluta  ;  and 
the  colour  is  usually  a  deeper  green,  less  yellow  than  in  that  species. 

13.    Barbula  convoluta  Hedw.  (Tab.  XXX.  B.). 

Rather  taller^  4-i  inch  high,  in  more  swollen  cushions,  bright 
yellowish  green.  Leaves  erecto-patent,  recurved,  crowded, 
strongly  curled  when  dry ;  small,  oblong-lanceolate  or  Ungulate, 
slightly  narrowed  but  not  tapering  at  apex,  somewhat  acute,  or  rather 
obtuse  and  apiculate  ;  margin  slightly  recurved  at  base  on  one  or 
both  sides^  elsewhere  plane,  crenulate  with  bifid  papillae ;  nerve 
yellowish,  pellucid,  vanishing  in  or  below  apex  or  very  shortly 
excurrent  in  a  minute  apiculus  ;  areolation  sub-quadrate,  obscure, 
small  ;  at  the  base  pellucid  or  hyaline,  elongate-rectangular. 
Perichaetial  bracts  long,  convolute,  sheathing,  apiculate,  inner 
nerveless;  seta  long,  slender,  straw-coloured,  twisting  to  the  left 
when  dry ;  capsule  small,  oblong,  reddish  brown;  annulus 
distinct ;  peristome  much  twisted.     Dioicous. 

Var.  fi.  Sardoa  B.  &  S.  (Trichostomum  undatum  Schp.,  Syn. ; 
Barb,  commutata  Jur.,  nonn.  auct).  Taller,  in  dense  tufts; 
leaves,  especially  the  comal,  longer,  less  recurved,  undulate  at 
margins  ;  capsule  longer. 

Hab.  On  the  ground  and  on  wall-tops  ;  frequent.  The  var.  jS  rare.  Fr. 
spring. 

Readily  known  by  its  pale  yellow  slender  seta,  and  the  long  sheathing  peri- 
chaetial  bracts.  Otherwise,  it  much  resembles  small  states  of  B.  unxuicuiatay  but  the 
margin  is  only  very  slightly  recurved,  the  nerve  usually  vanishing  and  never  so  stoutly 
and  distinctly  excurrent  sis  in  that  species.  The  leaves  are  much  more  translucent 
than  in  the  two  previous  species,  and  less  neatly  and  regularly  curled  when  dry  than 
in  B.  revoluia. 

14.  Barbula  unguiculata  Hedw.  (Br yum  unguiculatum  Huds.) 
(Tab.  XXX.  C). 

A  very  variable  plant,  usually  growing  in  small  dense  tufts,  or 
larger  patches;  dull  or  yellowish  green,  j-i  inch  high.  Leaves 
erecto-patent  and  recurved,  or  sometimes  spreading  and  slightly 
squarrose,  closely  imbricated  and  spirally  twisted  when  dry,  with 
the  nerve  at  back  pale  and  glossy ;  Ungulate  or  oblong-lanciolate , 
slightly  narrowed  towards  apex,  but  never  acuminate,  obtuse, 
mucronate  with  the  stout  yellowish  excurrent  nerve,  which  is 
papillose  at  back ;  margin  recurved,  plane  towards  apex  ;  basal 


Digitized  by  VjOOQIC 


220  TORTULACEiC. 

cells  rather  small,  narrow,  pellucid,  yellowish,  the  upper  small 
sub-quadrate,  obscure,  thin-walled  or  incrassate,  papillose 
Perichaetial  bracts  longer,  sometimes  much  elongated,  narrowei 
sub-sheathing,  but  not  convolute.  Seta  variable  in  lengtJ 
brownish  red  or  purple,  paler  above  ;  capsule  cylindric  o 
narrowly  oblong,  lid  rostellate  or  rostrate,  slightly  curved 
variable  in  length.  Annulus  none.  Peristome  teeth  long,  ver^ 
slender,  forming  two  complete  turns  of  a  spiral,  narrow^h 
twisted  at  base,  more  loosely  at  apex,  from  a  very  short  basa 
membrane.     Dioicous. 

Var.  ^,  cuspidata  B.  &  S.  (Barbula  cuspidata  Schultz).  Mon 
slender  ;  leaves  and  perichaetial  bracts  narrower,  with  longet 
cuspidate  points,  straighter ;  seta  slender,  often  flexuose. 

Hab.  Banks,  walls,  and  bare  ground  ;  very  common.  The  var.  /3  freqoeof. 
Fr.  winter  or  spring,  but  variable. 

One  of  the  commonest  species  of  the  genus,  and  extremely  variable.  Many 
varieties  have  been  described,  but  the  characters  on  which  they  are  founded  are  very 
slight  and  unimportant.  Almost  every  variety  of  leaf  form  and  direction  may  be 
found,  from  shortly  and  broadly  oblong  and  very  obtuse  to  narrowly  linear  or 
elongate-lanceolate,  and  from  straight  and  erecto-patent  to  squarrose-recorved. 
The  apex  is  sometimes,  but  rarely,  narrowed  so  as  to  appear  at  first  sight  acute, 
especially  when  folded  laterally,  but  when  flattened  out  it  will  be  found  to  be 
invarial)ly  more  or  less  obtuse,  the  lamina  often  reaching  slightly  higher  on  one  side 
of  the  nerve  than  the  other.  The  spirally  twisted  leaves  with  pale  shining  nerve  in 
the  dry  slate  are  very  characteristic,  and  the  obtuse  mucronate  apex  gives  the  leaf  a 
distinct  appearance  by  which  the  plant  is  easily  known  in  the  field  ;  it  is  a  taller 
plant  of  firmer  texture  than  any  of  the  three  preceding  species,  and  could  hardly, 
•  except  in  very  short  and  delicate  forms,  be  mistaken  for  any  of  them  ;  and  the  roargio 
regularly  recurved,  and  nerve  excurrent  in  |  distinct  mucro,  are  sufficient  points  of 
difference  in  doubtful  cases.  Young  or  starved  forms  may  be  confused  with 
B.  convolutay  but  the  margin  in  that  plant  is  only  slightly  recurved,  and  the  nerve 
Tarely  excurrent,  the  perichaetial  bracts  and  seta  quite  different. 

Mr.  K.  F.  Shepherd  sends  a  curious  form  from  Staines  with  i^gregate  setae,  and 
the  old  setse  persistent,  which  occurs  in  several  stations,  and  has  retained  its  characters 
for  at  least  some  years. 


42.    LEPTODONTIUM  Hampe. 

Leaves  spreading  or  squarrose-recurved,  rather  wide,  mostly 
flexuose,  with  serrulate  or  notched  margins.  Capsule  narrow, 
cylindrical ;  peristome  of  32  filiform  smooth  teeth,  straight,  erect, 
more  or  less  unequal  and  here  and  there  united  in  pairs. 
Dioicous. 

The  three  British  species  of  this  small  genus  are  readily 
known  by  the  peculiar  habit,  the  form  and  structure  of  the  leaves, 
-and  a  certain   succulent   texture,   and  with  the  few  exotic  and 
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continental  species  appear  to  form  a  well-defined  group,  hardly 
approached  by  any  of  the  other  British  species  of  the  Order  except 
Pleurochaste  squarrosa. 

It  is  curious  that  all  three  species  seem  to  have  their  head- 
quarters in  Britain,  and  two  of  them  have  not  been  found  elsewhere. 

Deriv. — A€7rTo-(lepto)  slender,  and  o8ovT-(odont)  tooth. 

(Leaves  tipped  with  clusters  of  gemmae  /.  gemmascens 

(Leaves  not  tipped  with  gemmse 2 


./Leaves  not  bordered,  nerve  vanishing 2.  flexifolitim 


V Leaves  vrilh  pale  border,  nerve  excurrent j.  recurvifolium 


1.  Leptodontium     gemmascens     Braithw.      (Didymodon 
gem?nascens  Mitt. ;  Did.  flex tfolius  var.  gemmiferus  Schp., 

Syn.)  (Tab.  XXX.  D.). 

Loosely  tufted,  i-ii  inches  high,  bright  green;  stems  fragile, 
scarcely  branched.  Leaves  oblong-lanceolate  or  lanceolate- 
acuminate,  tapering,  erecto-patent  or  spreading,  not  recurved, 
rather  crisped  when  dry,  margin  plane  or  erect,  slightly  sinuose 
or  undulated,  finely  spinulose-dentate  at  apex ;  nerve  reaching 
apex,  in  the  upper  leaves  excurrent  and  tipped  with  a  bunch  of 
green,  obovate  gemmae ;  basal  cells  rectangular,  the  upper 
irregularly  hexagonal,  obscure  and  opaque  ;  a  single  marginal 
row  somewhat  more  pellucid. 

Hab.  Old  thatched  roofs,  very  rarely  on  trees ;  Sussex  ;  Devonshire ;  near 
Dtmdee.     Fruit  unknown. 

Originally  considered  a  variety  of  the  next  species,  but  quite  distinct  in  the  form 
and  direction  of  the  leaves.  The  gemmae  are  by  no  means  confined  to  the  tip  of  the 
leaf,  but  may  be  found,  often  abundantly,  in  the  axils  of  the  upper  leaves.  Mr. 
Mitten  says  that  it  is  usually  found  on  thatch  that  is  just  beginning  to  go,  not  on  very 
old  and  decayed  thatch. 

It  has  been  suggested  that  the  differences  between  this  plant  and  the  next  may  be 
amply  the  results  of  the  peculiar  habitat.  This  is,  however,  disproved  by  the  fact 
ibat  L.  Jlexifolium  is  also  found  on  thatch.  In  Sussex,  however,  where  both  grow 
on  roofs,  Mr.  Nicholson  finds  the  present  plant  confined  to  straw  thatch  while 
Lfltxifolium  grows  on  thatch  made  from  heather. 

2.  Leptodontium  flexifolium   Hampe    (Bryum  flexifoHum 
Dicks. ;  Didymodon  flexifolius  Hook,  and  Tayl.,  Schp.  Syn.) 

(Tab.  XXX.  E.). 

In  wide  patches,  1-2  inches  high,  bright  or  yellowish  green  ; 
steins  slender,  rather  flexuose,  fragile.  Leaves  distant,  the  comal 
lai^er,  erecto-patent  or  spreading  and  squar rose-recurved, 
small  (yi'H  li^^  i^  length),  concave-carinate,  rounded  and 
flexuose;  when  dry  erect  and  crisped ;  shortly  oblong-Ungulate, 
apiculate  at  apex  or  shortly  pointed;  margin  recurved  at  base ; 
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in  upper  third  strongly^  irregularly  spinose-denticulate  ;  nerve 
narrow,  yellowish,  vanishing  below  the  apex  ;  cells  at  base 
shortly  rectangular,  above  rounded-hexagonal,  chlorophyllose, 
incrassate,  papillose  on  both  sides ;  a  single  row  at  mar  gift 
pellucidy  crested  with  distinct  single  papillae  on  the  edge. 
Perichaetial  bracts  sheathing.  Seta  slender,  yellowish ;  capsule 
narrowly  elliptic  or  cylindric,  yellowish  brown  with  a  red  mouth  ; 
lid  shortly  rostellate ;  peristome  teeth  slender,  fragile,  yellowish, 
smooth.     Male  plant  more  slender,  inflorescence  terminal. 

Hab.  Peaty  and  gravelly  soil,  rarely  on  thatch,  not  common.  Fr.  early  spring* 
rarely  autumn. 

Known  at  once  by  the  flexuose,  recurved,  distant  leaves,  sharply  toothed  at 
apex,  short  and  widely  lin^rulate,  rather  acute,  but  not  tapering  at  the  points.  The 
whole  plant  has  a  succulent,  fragile  texture.  Axillary  and  terminal  buds,  or  ^emmt- 
form  Ixxiies  are  often  formed,  which  are  readily  detached  and  serve  to  propagate  the 
plant.  It  is  most  frequently  found  in  the  barren  state.  I  have  gathered  a  curious 
form  on  Den  Douran,  Argyllshire,  reddish,  with  the  leaves  sometimes  but  not  always 
surrounded  by  a  distinct  pale  border. 

3.    Leptodontium  recurvifolium   Lindb.    (Bryum  recurvi- 
folium  Tayl. ;  Didymodon  recurvifolius  Wils.,  Schp.  Syn.) 
(Tab.  XXX.  F.). 

Taller  and  more  robust  than  the  last  species,  1-5  inches  high, 
pale  or  yellowish  green  above,  dark  or  yellow  below.  Leaves 
from  a  pale  erect  base  squarrose  and  recurved,  slightly  undulate  ; 
when  dry  crisped,  undulate  and  incurved  but  not  erect  nor 
appressed,  rather  distant,  larger  fr  line  long)  ovate-oblong  or 
oblong-lanceolate,  slightly  narrowed  above,  at  apex  shortly  and 
widely  acute,  or  rather  obtuse  and  apiculate ;  margin  plane, 
serrulate  from  near  the  base,  in  the  upper  half  with  coarse 
irregular  denticulations ;  nerv^e  thin,  reaching  apex  and  excur rent 
in  a  minute  apiculus  or  slightly  longer  point ;  basal  cells 
rectangular,  small,  hyaline  or  pellucid,  the  upper  rounded- 
quadrate,  rather  smaller  than  in  the  last,  obscure  with  chlorophyll, 
minutely  papillose,  2-4  rows  at  margin  slightly  enlarged,  pellucid, 
smooth,  forming  a  pale  border,  not  papillose  at  edge, 

Hab.  Wet  rocks  on  mountains  ;  very  rare.  South-west  Ireland  ;  Scotland  ; 
N.  Wales.     Fruit  unknown. 

A  very  fine  and  interesting  species,  and  unknown  outside  our  islands.  Abortive 
archegonia  mixed  with  a  few  paraphyses  are  the  only  organs  of  fructification  that  have 
been  found.  The  plants  are  sometimes  of  a  dusky  colour,  and  almost  black  in  the 
lower  parts;  more  frequently  they  are  pale  yellowish  green  throughout,  taller  and 
more  slender  than  the  other  form. 

L.  recut^ifolium  can  hardly  be  confused  with  any  other  moss  ;  in  the  dry  state 
it  might  be  overlooked  for  Dichodoniium  pellucidum  or  D.  flavescens^  but  when 
moistened  the  recurved,  squarrose  leaves,  with  pale  border,  at  once  distinguish  it. 
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43.    WEISIA  Hedw. 

Plants  small  or  moderately  tall,  slender,  with  lanceolate  or 
Ikear-lanceolate  leaves,  usually  much  twisted  when  dry,  basal 
areolation  hyaline  and  rectangular,  upper  small,  almost  always 
opaque  and  papillose.  Fruit  small,  cleistocarpous,  gymnostomous 
or  peristomate,  peristome  when  present  of  16  short,  more  or  less 
imperfect,  entire  or  bipartite  teeth,  erect, 

I  have  followed  Lindberg  and  Braithwaite  in  uniting  under 
one  genus  the  species  variously  ranged  under  Systegium, 
Hmenostomum,  Gymnostomum,  Weisia,  and  Eucladium  ;  but 
kve  separated  under  Trichostomum  the  more  robust,  distinct 
^)ecies  usually  placed  under  that  genus,  which  have  a  very 
Afferent  habit,  and  for  the  most  part  a  more  highly  developed 
capsule  and  peristome ;  while  in  the  present  genus  there  are  few 
<ff  none  among  the  European  species  at  least,  except  W.  vertic- 
illata,    w^ith  the  peristome  at  all  well  developed. 

The  name  Mollia  (used  by  Lindberg  and  Braithwaite  for  this 
genus)  must  be  rejected,  as  pointed  out  by  Le  Jolis  (Rev.  Bry., 
1895,  p.  19),  since  it  was  employed  in  1824  by  Martius  for  a  genus 
of  Tiliaceae,  for  which  genus  it  has  been  generally  adopted  and 
has  been  in  use  ever  since. 

Barbula  exiguella  Stirton  (Ann.  of  Scott.  Nat.  Hist.  No.  22^ 
1897,  P-  ^2^)»  Loch  Harrie,  Orkney,  1890,  from  an  original 
specimen  is  clearly  a  Weisia  of  the  Eu-Weisia  group.  It  is 
described  as  synoicous,  antheridia  having  been  only  twice  seen, 
"nearly  in  apposition  to  a  germinating  archegonium.*'  I  have 
dissected  several  of  the  fruiting  plants,  without  finding  the 
mflorescence  synoicous  or  even  paroicous,  but  one  plant  had  a 
synoicous  terminal  flower  with  a  male  flower  immediately  below. 
The  nerve  is  stout,  60-80  ft  wide^  and  this  would  prevent  its 
identification  with  W.  Wimmeriana  B.  &  S.,  the  only  European 
species  with  a  similar  (paroicous  and  polygamous)  inflorescence. 
The  capsules  in  Dr.  Stirton's  plant  are  entirely  unformed.  It  is 
impossible  without  examination  of  ripe  capsules  to  form  a  definite 
conclusion,  but  I  am  inclined  to  think  it  probably  a  form  of 
W.  crispata  with  here  and  there  synoicous  flowers. 

Deriv. — After  Weis,  a  botanist  of  Gottingen. 

rCapsulc  immersed,  lid  very  minute,  persistent 2 

(Capsale  exserted  ;  lid  larger,  deciduous    6 

j/Lcaf-margin  strongly  involute  above    /.  crispa 

\  Leaf- margin  plane  above 3 

,|Ls.  strongly  crisped  when  dry,  lanceolate-subulate 4 

■^tLs.  less  crisped  when  dry,  oWong-lanceolate 5 
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/Cells  opaquCf  perichaetial  bracts  much  longer  than  the  leaves   /.  crispa  var.  fi 

^t Cells  pellucid  ;  perichsetial  bracts  less  distinct    /•.  sterilis 

rSeta  much  shorter  than  capsule  ;  perichaetial  bracts  long,  sub- erect 
5-j  2.  mnUicapsulaHs 

(Seta  as  long  as  capsule;  perichseiial  bracts  few,  divergent  j.  Mitienii 

, /Leaf-margin  strongly  incurved  above 7 

^Margin  plane  or  recurved  above  10 

/Nerve  rarely  50  /t  in  width  at  leaf-base 8 

'  \Nerve  60-80  /a  or  more,  reddish 9^ 

« /Peristome  absent ;  spores  18-25 /i    6.  microstoma 

\Peristome  present ;  spores  usually  14-18  /t <?.  viridula 

/  Peristome  absent,  Is.  often  wide 7.  tortilis 

^\  Peristome  present,  Is.  usually  narrow 7».  crispata 

{Leaves  toothed  below,  entire  above  ;  plant  glaucous 14,  verticillata 
Leaves  entire,  or  crenulate  merely  with  projecting  cell- walls  11 

/Nerve  distinctly  excurrent 12 

(Nerve  vanishing  in  or  below  apex    15. 

f  Capsule  scarcely  exserted,  seta  about  \   ine  long 4,  rostellata 

\Capsule  well  exserted  on  longer  seta   13, 

(Peristome  absent 14 
Peristome  present    g.  mucronata 

("Stem  decumbent  below  ;  Is.  squarrose  ;  capsule  olive  green  with  thin -walled  cells 
I  ^,  squarrosa 

I  Stem  erect ;  capsule  brownish  when  ripe,  with  firm-walled  cells 

6,  microstoma  var.  jS 

{Stem  very  short ;  Is.  Ungulate,  obtuse 16 
Stem  usually  longer ;  Is.  more  or  less  acute  or  sub-acute 17 

r  Basal  cells  of  leaves  very  long  and  narrow    10,  tenuis 

[Basal  cells  short ...  ^ //.  ccUcarea 

/Upper  cells  minute,  opaque;  nerve  thick    12,  ruptstris 

' '  \  U pper  cells  clear  and  pellucid  ;  nerve  slender    /j.  curvirostris 


,6{] 


A.  SYSTEGIUM. 


Capsules  immersed,  cleistocarpous  ;  plants  very  small.. 
Perichaetial  bracts  distinctly  longer  than  the  leaves. 

1.    Weisia  crispa  Mitt.     (Phascum  crispum  Hedw. ;  Systegium 

crispum  Schp.  Syn. ;  Mollia  crispa  Lindb.,  Braith.  Br.  M.  Fl.). 

(Tab.  XXX.  G.). 

Densely  gregarious  or  sub-caespitose,  pale  or  yellowish  green,. 
2'^  lines  high,  branched  at  the  top.  Leaves  numerous,  crowded,, 
erecto-patent,  when  dry  strongly  curled,  the  lower  small,  gradually 
increasing  in  size  upwards,  linear-lanceolate,  the  comal,  or 
perichaetial  bracts  much  larger,  elongate-linear  from  a  long 
concave  whitish  base,  all  rather  concave,  acute  or  slightly  obtuse,. 
the  margins  very  narrowly  involute  in  the  upper  part,  nerve 
strong,  excurrent  in  a  short  acute  mucro,  which  is  sometimes 
turned  upwards  so  as  to  make  the  leaf  apex  somewhat  cucullate.^ 
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Cells  at  base  lax,  hyaline,  rectangular ;  upper  small,  sub-quadrate, 
opaque  with  chlorophyll  and  papillae.  Capsule  immersed  in  the 
perichaetial  bracts,  on  a  very  short  seta,  small,  brown,  sub-globose, 
with  a  distinct,  minute,  conical-apiculate  lid,  which,  though  not 
separating  of  itself  is  easily  removed.  Calyptra  cucullate. 
Spores  14-18  ft.     Autoicous. 

Var.  ^.  aciculata  Braithw.  (Weisia  aciculata  Mitt.).  More 
slender ;  perichaetial  bracts  tapering  to  a  longer,  mote  acute  point, 
the  margins  often  (though  not  constantly)  erect,  not  incurved. 
Capsule  almost  sessile,  concealed  among  the  bracts ;  lid  shorter. 

Hab.     On  the  ground  ;  frequent.     The  var.  iS  rare.     Fr.  spring. 

Easily  distinguished  from  all  the  Phascoid  mosses  with  immersed  capsules  (except 
the  next  two  species)  by  the  long  perichaetial  bracts,  cirrate  when  dry,  and  forming 
the  most  conspicuous  portion  of  the  plant.  The  narrowly  incurved  mari^in  in  this 
plant  has  somewhat  the  appearance  of  a  thickened  l)order ;  but  it  is  frequently  very 
indistinct,  or  the  margin  may  be  plane  or  erect  in  a  few  of  the  leaves,  especially  the 
lower,  shorter  ones ;  but  some  leaves  will  always  be  found  showing  the  character- 
istically incurved  margin. 

In  all  the  smaller  species  of  Weisia  with  incurved  leaf  margins  this  variability 
occurs,  and  it  will  frequently  be  found  that  the  margins  of  the  lower  leaves  are  quite 
plane  and  those  higher  up  the  stem  increasingly  incurved,  the  perichaetial  bracts 
always  showing  the  greatest  incurvation,  which  is,  indeed,  frequently  confined  to 
them. 

From  W.  muUuapsularis  both  it  and  its  sub-species  differ  in  the  more  crowded, 
longer,  narrower  leaves  much  more  crisped  when  dry.  From  W,  sieriiis  it  differs  in 
the  more  opaque  areolation  and  involute  margins  of  the  leaves. 

*  Weisia   sterilis    Nicholson    (Journ.   of   Bot.    1903,   p.    247) 

(Tab.  LXV.  H.). 

Yellowish  green  ;  in  dense  tufts,  larger  and  looser  than 
W.  crispa.  Stems  mostly  branched,  4-8  lines  high.  Leaves 
small  in  lower  part  of  stem,  above  crowded,  long,  of  3  mm.  in 
length,  narrowly  linear-lanceolate,  margin  plane  or  rarely 
slightly  incurved;  strongly  crisped  when  dry.  Cells  less 
obscure  and  opaque  than  in  IV.  crispa,  somewhat  pellucid, 
Perichaetial  bracts  little  longer  than  and  scarcely  differing  from 
the  upper  leaves.  Seta  about  half  the  length  of  the  capsule. 
Capsule  nearly  spherical,  lid  with  a  rather  long,  rostellate  beak. 
Autoicous  ;  male  flower  at  the  base  of  the  perichaetium. 

Hab.  On  dry  banks  on  the  chalk  downs  from  Lewes  to  Chichester 
(Nicholson)  ;  Rbigate  (Nicholson)  ;  Folkestone  (Dixon),     Fruit  rare  ;  February. 

This  plant  has  affinities  with  both  W,  crispa  and  W,  multicapsularis^  and  owing 
to  its  plane-margined  leaves,  has  been  mistaken  for  the  latter  plant.  It  is,  however, 
in  structure  and  general  habit  more  like  the  former  species,  from  which,  as  well  as 
from  its  var.  aciculcUa^  it  differs  in  the  much  less  differentiated  pertcbaetial  bracts,  the 
more  pellucid  areolation,  and  the  looger  beak  of  th^  capsule.     It  also  bears  fruit 
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much  less  often  than  either ;  indeed,  its  usual  infertility  is  one  of  its  most  marked 
■characters.  The  close  strongly  crisped  narrow  leaves  at  once  sepamte  it  firom  the 
two  following  species.     It  more  resembles    fV,   tortilis  and    W,  crispaia.,  but  the 

Slane-margined  leaves  at  once  distinguish  it.     A  continental  species,    IV,   Levieri 
lindb.  (Astomum  Levieri  Limpr  )  is  very  closely  allied,  but  our  plant  differs  in  the 
narrower,  yellowish  leaves  with  pellucid  cells,  and  in  the  les?  developed  lid. 

W.  stfri/is  is  very  definite  in  its  preference  for  a  chalky  soil,  while  the  allied 
plants  all  appear  to  avoid  calcareous  and  prefer  siliceous  soils  ;  this  is  specially 
noticeable  with  the  two  following  species. 

2.  Weisia  multicapsularis  Mitt.    (Phascum  multicapsulare 
Sm. ;  Systegium  multicapsulare  Schp.,  Syn. ;  Mollia  multicap- 
sularis Braithw.,  Br.  M.  Fl.)  (Tab.  XXX.  H.). 

Taller  and  more  slender  than  W,  crispa,  5-<?  lines  high  with 
longer,  slender,  flexuose,  small-leaved  branches  ;  of  a  dingy  green ; 
leaves  wider,  more  distant,  broadly  lanceolate,  acute  or  obtuse, 
apiculate,  spreading,  flexuose  and  recurved,  margin  plane;  upper 
leaves  and  bracts  very  long,  erect,  less  crisped  when  dry, 
sub-tubular  above,  but  with  the  margins  but  little  involute, 
tapering  and  acute,  nerve  rather  narrower  and  less  defined; 
areolation  slightly  larger,  more  regular  and  quadrate,  less 
obscure.  Capsule  immersed,  i-i  J  mm.  long,  with  a  rather  longer, 
persistent  lid.  Seta  very  much  shorter  than  capsule,  not  \  its 
length.  Spores  20-24  ft.  Autoicous.  Male  inflorescence  terminal, 
on  a  short  branch,  gemmiform. 

Hab.  On  the  ground  in  open  spaces,  rarely  ii  ever  on  calcareous  soil  ;  rare. 
Fr.  spring. 

Distini^uishable  from  W,  crispa  in  the  field  by  the  dusky  lint,  the  more  slender 
stems  and  lonijer,  small-leaved  branches,  the  leaves  and  bracts  much  less  curled  when 
dry  ;  the  wider  leaves  with  plane  margins  and  different  areolation  are  also  characters 
of  importance.  W.  Mitlenii  differs  in  the  male  inflorescence,  in  the  more  fragile 
leaves,  and  shorter,  more  spreading,  fewer  perichaetial  bracts,  with  the  capsule  less 
deeply  immersed  on  a  much  longer  seta. 

The  specific  name  multicapsularis  is  misleading,  as  although  two  capsules  may 
occasionally  be  found  in  one  perichsetium,  they  are  far  more  usually  solitary. 

This  species  has  without  doubt  been  confused  with  W.  crispa  var.  acicufaia  on 
the  one  hand  and  IV.  sterilis  on  the  other.  The  latter  is  quite  different  in  habit,  as 
well  as  in  station,  while  the  former  is  shorter,  with  narrower,  more  crisped  leaves, 
and  the  margins  less  constantly  plane  or  erect. 

I  do  not  find  the  nerve  rough  at  back  as  described  by  Limpricht. 

3.  Weisia    Mittenii    Mitt.    (Astomum    Mittenii    B.    &    S.  ; 
Systegium  Mittenii  Schp.,  Syn. ;  Mollia  Mittenii  Braithw., 

Br.  M.  Fl.)  (Tab.  XXX.  I.). 

Resembling  W,  multicapsularis,  and  scarcely  I  think 
distinguishable  except  by  the  fruiting  characters  ;  leaves  fragile  ; 
the  perichaetial  bracts  fewer,  shorter,  divergent ;  all  flexuose  when 
dry,  not  much  curled ;  capsule  almost  emergent,  sub-globose  or 
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very  shortly  elliptical,  f-i  mm.  long,  seta  about  the  same  length  ; 
lid  with  a  long,  straight  or  slightly  curved  beak.  Spores  about  the 
same  size.  Male  inflorescence  usually  lateral,  at  the  base  of  the 
fruiting  innovation. 

IIab.  Roadsides  and  fallow  fields  ;  near  Hurst pierpoint,  Sussex  (Mitten) ; 
Laughton  and  Barcombe,  Sussex  (Nicholson),    Fr.  spring. 

The  habit  of  this  plant  almost  suggests  a  hybrid  between  W,  muiticapsularis  and 
IV.  ros/elia/a^  but  Mr.  Nicholson  thinks  the  conditions  under  which  it  grows  do  not 
tend  to  support  the  supposition.  It  forms,  however,  a  distinct  connecting  link 
between  Systegium  and  Eu-Weisia. 

As  in  IV.  muiticapsularis t  here  and  there  a  leaf  margin  may  be  found  narrowly 
involute. 

The  fewer,  shorter,  divergent  bracts  render  the  capsule  much  more  apparent,  but 
it  is  not  really  emergent,  as  it  is  entirely  overtopped  by  the  bracts  ;  the  seta  is, 
however,  much  longer.  I  do  not  find  any  difference  in  the  size  of  the  lid  between 
this  and  IV.  muiticapsularis. 


B.  EU-WEISIA. 


Capsules     exserted,     rarely     cleistocarpous.     Plants    small ; 
leaves  curled  when  dry.     Usually  terrestrial.     Autoicous. 


4     Weisia    rostellata    Lindb.    (Phascum   rostellatum   Brid. ; 

Mollia  rostellata  Lindb.,  Braithw.  Br.  M.  Fl. ;  Hymenostomum 

rostellatum  Schp.,  Syn.)  (Tab.  XXX.  J.). 

Very  small,  hardly  a  quarter  of  an  inch  high,  dull  green, 
densely  gregarious.  Leaves  spreading,  flexuose  or  recurved, 
crisped  when  dry,  linear-lanceolate,  margin  plane,  nerve 
excurrent  in  a  short  point ;  cells  larger  than  in  W.  crispa, 
quadrate-hexagonal,  incrassate,  distinct,  minutely  papillose  ;  at 
base  rectangular,  hyaline  or  pellucid,  the  marginal  narrower  and 
more  hyaline.  Perichaetial  bracts  hardly  distinct.  Capsule  on 
a  very  short  seta,  emergent  or  slightly  exserted,  hardly  raised 
above  the  bracts,  shortly  elliptical,  brownish  green ;  lid  persistent , 
obliquely  rostellate. 

Hab.     Muddy  sides  of  pools,  etc.     Rare.     Fr.  winter. 

This  little  moss  fruits  abundantly,  and  is,  therefore,  easily  recognised,  differing 
as  it  does  from  all  our  other  species  of  the  kind  in  the  very  shortly  exserted  capsules, 
which  yet  have  the  build  of  the  more  highly  developed  rather  than  of  the  species  of 
the  last  section  ;  from  the  preceding  ones  it  differs  also  in  the  absence  of  distinct 
perichaetial  bracts.  W.  squarrosa  is  hardly  to  be  distinguished  except  by  the  more 
elongated  seta  and  the  deciduous  lid. 

The  Imsal  cells  are  sometimes  hyaline,  but  at  others  coloured.  The  margins  of 
the  leaves  Arc  occasionally  a  little  incurved,  especially  towards  the  point,  so  that  the 
apex  is  slightly  cucullate. 
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5.  Weisia    squarrou    CM.     (Hymenostomum    squarrosum 
Nees  &  Hornsch.,  Schp.  Syn. ;  Mollia  squarrosa  Lindb., 

Braithw.  Br.  M.  Fl.)  (Tab.  XXX.  K.). 

Taller,  J-i  inch  in  height,  branched  above,  finally  decumbent. 
Leaves  distant,  short,  squarrose,  upper  longer,  margin  plane  or 
erect ;  basal  cells  shorter.  Seta  longer,  yellowish  ;  capsule 
much  resembling  the  last,  but  with  a  longfer,  deciduous  lid ;  finally 
olive  green,  soft  and  thin  in  texture ;  cells  of  exothecium  irregular,. 
with  very  thin  walls. 

Hab.     Fallow  fields  and  banks.     Not  common.     Fr.  winter. 

The  longer  seta,  elevating  the  capsule  considerably  above  the  upper  leaves, 
renders  this  plant  easily  distinguishable  from  W,  rostellaia^  although  it  is  closely- 
allied  to,  and,  indeed,  in  other  respects  hardly  distinguishaMc  from  that  species. 
It  is  also  much  like  W.  microstoma^  but  that  species  usually  differs  in  the  incurved 
margin  of  the  leaves,  which  are  less  squarrose,  and  the  time  of  fruiting  is  rather 
different.     See,  however,  the  note  on  that  plant. 

The  first  year's  stem  is  very  short,  when  the  resemblance  to  the  last  species  is 
accentuated  ;  later  on  it  developes  innovations  below  the  inflorescence,  and  (he  stem 
becomes  decumbent. 

6.  Weisia  microstoma   CM.    (Gymnostomum   microstomum 
Hedw. ;  Hymenostomum  microstomum  R.  Br.,  Schp.  Syn. ; 

Mollia  microstoma  Lindb.,  Braithw.  Br.  M.  Fl.) 
(Tab.  XXX.  L.). 

Densely  tufted,  J-J  inch  high,  rarely  more;  deep  green;  stems 
erect,  branched.  Leaves  spreading  from  a  more  erect,  whitish 
base,  much  crisped  when  dry  and  glossy  at  the  back,  lanceolate, 
the  upper  longly  linear-lanceolate,  shortly  pointed,  mucronate 
with  the  excurrent  nerve,  concave,  the  margin  narrowly  involute  ; 
areolation  minutely  quadrate,  opaque,  papillose,  at  base  rect- 
angular, hyaline.  Seta  yellow,  longer  than  in  the  last  species ; 
capsule  oval,  equal  or  slightly  asymmetrical,  finally  brown, 
paler  when  empty,  mouth  very  small,  the  orifice  closed  with  a 
membrane,  finally  rupturing  in  the  centre  ;  cells  of  exothecium 
mostly  elongated  and  rectangular,  with  the  walls  firmer  than  in 
W.  squarrosa  ;  lid  obliquely  rostellate,  variable  in  length,  but 
longer  than  in  the  last  species.     Spores  18-20  /i  in  diameter. 

Var.  j8.  elata  B.  &  S.  Taller,  densely  tufted ;  cipsule  very 
small,  hardly  reaching  above  the  elongated  innovations. 

Var.  y.  brachycarpa  CM.,  emend.  Jur.  (Hymenostomum 
brachycarpum  N.  &  H.).  Leaves  often  broader,  margin  plane 
or  only  slightly  incurved,  often  more  so  in  the  upper  bracts. 
Capsule  often  small  and  rounded. 
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Hab.  Banks  and  barren  ground,  frequent.  The  var.  0,  Ingleton  ;  the  vars* 
(fare.     Fr.  spring. 

Quite  inseparable  from  l^.  inridula  except  by  the  fruit,  which  in  that  has 
smaller  spores,  and  a  wider  mouth,  not  dosed  by  a  membrane,  and  presenting  some 
traces,  however  indistinct,  of  a  peristome.  The  thinner,  more  pellucid  and  delicate 
leaves,  more  tapering,  and  with  narrow  nerve  distinguish  it  from  iV.  tortilis, 

I  have  dropped  the  var.  obliqua  CM.,  the  characters  of  which  appear  ill- 
defined  ;  it  is  common  if  not  usual  to  find  slightly  curve  1  and  asymmetrical  capsules 
among  plants  of  the  t)  pical  form,  and  these,  indeed,  sometimes  preponderate ; 
a  distinctly  gibbous  form  of  capsule,  too,  is  not  always  correlated  with  the  shorter  lid 
-descrilied  as  characterising  that  variety. 

The  var.  brachycarpa  is  a  very  perplexing  plant.  It  was  originally  l)ased  on  the 
short,  sub-gl<)I)ose  capsule,  which  is  very  marked  in  some  of  the  continental 
specimens.  Later  on  it  was  observed  that  the  leaf  margin  in  these  forms  was  often 
plane  or  almost  so,  and  this  was  rightly  no  doubt  held  to  lie  a  more  important 
-character  than  the  form  of  the  capsule.  Still  later,  there  were  found  to  be  tall, 
robust  plants  with  broad  leaves  having  the  margins  sometimes  entirely  plane 
throughout  the  plant,  with  the  capsule  variable  in  shape,  and  not  always  in  any  way 
divergent  from  the  type  form.  It  is  this  plant  which  Juratzka  has  in  mind  in 
descril>ing  his  W,  bfochycarpa,  and  it  is  certainly  by  far  the  most  striking  variety  and 
the  most  removed  from  the  type.  I  have,  therefore,  followed  him  and  Limpricht  in 
emphasising  the  lenf  characters,  while  considering  the  form  of  the  capsule  of 
secondary  importance,  and  feeling  too  some  hesitation  as  to  the  propriety  of 
retaining  the  original  name.  1  have  had  several  plants  sent  me  as  W,  squarrosa 
which  properly  belong  here,  and  in  this  light  the  recorded  distribution  of  W, 
squarrosa  in  Britain  certainly  stands  in  need  of  revision  ;  it  usually  has  shorter,  more 
squarrose  leaves,  but  these  characters  may  <K:cur  in  the  present  variety  ;  on  the  whole, 
the  earlier  lime  of  fruiting,  together  with  the  levs  developed,  greenish  capsule, 
with  thinner-wailed,  more  irregular  cells,  less  differentiated  at  the  mouth  of  the 
capsule,  are  the  best  characters  distinguishing  W  squarrosa,  I  have  seen  plants 
however  which  are  extremely  difficult  to  determine,  and  it  must  be  admitted  that 
the  dividing  line  between  these  last  three  species  is  a  very  slender  one. 

7.    Weisia  tortilis    CM.    (Gymnostomum  tortile   Schwaeg. ; 

Hymenost,  tortile  B.  &  S.,  Schp  Syn. ;  Mollia  tortilis 

Braithw.,  Br.  M.  Fl.)  (Tab.  XXX.  M.). 

More  robust,  more  branched,  bright  or  dull  green  above, 
reddish  below.  Leaves  crowded,  wider  than  in  the  last,  narrowly 
oblong  lanceolate,  broadly  pointed;  margin  widely  incurved; 
nerve  very  stout,  60-80  fi  or  more,  rarely  less  than  50  /i,  yellow  or 
reddish,  excurrent  in  a  short  mucro  ;  cells  at  base  rectangular, 
hyaline,  passing  rather  abruptly  and  obliquely  into  the  small, 
•chlorophyllose,  very  opaque,  smaller  upper  areolation.  Capsule 
resembling  that  of  W.  viridula,  but  gymnostomous,  with  a  small 
mouth  only  partially  closed  by  a  membrane  which  soon  becomes 
inconspicuous.    Spores  12-15  ft. 

Hab.     Calcareous  rocks,  banks,  and  walls.     Rare.     Fr.  spring. 

If  due  attention  be  paid  to  the  characters  italicised  in  the  above  description, 

there  need  not  be  much  difficulty  in  recognising  this  species,  for  which  forms  of 

W.   microstoma  and    W,  I'iridu/a  are  frequently  mistaken.     It  is  a  distinctly  less 

•delicate  plant,   with  the  leaves  of  a  very  opaque,  solid  texture,  the  borders  more 
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widely  incurved,  and  the  nerve  much  stronger  and  reddish  ;  the  whole  plant,  too,  is 
usually  of  a  lurid  tint. 

For  the  diflfereiices  from  W.  crispaia  see  below,  under  that  plant. 

The  ape^f  of  the  leaf  is  rather  obtuse,  but  the  margins  are  so  much  incurved  that 
it  frequently  appears  acute  in  outline  until  flattened  out.  Owing  to  their  solidity  the 
leaves  are  less  strongly  curled  when  dry,  indeed  the  lower  are  only  incurved,  and  it  is 
the  younger,  uppermost  leaves  alone  that  are  at  all  twisted. 

The  tufts  frequently  become  detached,  and  quite  free  from  their  substratum. 

*  Weisia  crispata  CM.  (Hymenostomum  crispatum  N.  &  H.> 

(Tab.  LXII.  F.). 
Resembling   W,  tortilis  but  more  slender ;  leaves  narrower,. 
margins  less  widely  enrolled ;  peristome  present,  rudimentary, 
inserted  below  the  orifice,  teeth  of  2-3  articulations,  pale,  narrow,, 
truncate,  papillose. 

Hab.  In  similar  situations  ;  not  rare  in  limestone  districts  of  England  and 
Wales  ;  Scotland  ;  Ireland.     Fr.  spring. 

I  have  given  under  W.  tortilis  and  W,  crispata  the  characters  that  usually  mark 
and  separate  them  from  one  another,  but  the  peristome  characters  alone  are  alsolutely 
reliable  ;  W,  crispaia  occasionally  though  rarely  has  the  broad,  widely  enrolled  leaves^ 
and  stouter  habit  of  W.  tortilis^  while  slender  forms  of  the  gymnostomous  plant 
undoubtedly  occur,  and  may  be  called  var.  subcylindrica  Schp.,  although  it  is^ 
probable  that  Schimper  actually  based  his  variety  on  W,  crispata,  W.  crispata  also- 
fruits  more  freely  than  W,  tortilis^  which  is  frequently  found  barren ;  while  the 
former,  in  Mr.  Nicholson's  experience  of  them  where  they  ^row  side  by  side  in  Sussex^ 
does  not  share  the  curious  habit  with  W,  tortilis  of  detaching  itself  from  the  ground. 

There  can  be  no  doubt  that  the  great  bulk  of  the  plants  recorded  as  W.  viridula 
var.  gymnostomoides  belong  here ;  whether  there  is  actually  also  a  variety  of  that 
species  with  equally  rudimentary  peristome  is  somewhat  doubtful ;  I  am  inclined  to 
think  that  it  does  exist,  but  so  rarely  that  it  may  well  be  united  with  the  var. 
amblyodon  of  the  same  species,  which  is  in  any  case  very  near  it. 

The  existence  of  the  peristome  as  the  only  absolute  distinguishing  structural 
character  separating  W,  crispata  from  W.  tortilis  is  a  strong  argument  against  the 
unscientific  separation  of  Gymnostomum  or  Hymenostomum  from  Weisia. 

The  student  will  not  have  any  great  difficulty  in  determining  these  plants  with 
incurved  margins,  if  he  bears  in  mind  that  the  broad  nerve  determines  W,  tottiiis  and 
W,  crispata^  the  peristomate  capsule  W.  crispata  and  W,  viridula^  while 
W,  microstoma  is  also  distinct  from  IV,  tortilis  in  the  larger  spores. 

8.     Weisia  viridula   Hedw.    (Bryum    viridulum    L. ;    Mollia 

viridula  Lindb.,  Braithw.  Br.  M.  Fl. ;   W.  controversa  Hedw., 

mult,  auct.)  (Tab.  XXXI.  A.) 

Resembling  W.  microstoma,  but  usually  a  rather  larger 
plant,  yellowish  green.  Leaves  almost  exactly  as  in  that  species, 
the  upper  elongate-linear,  tapering  to  a  rather  narrow  point,. 
margin  strongly  involute.  Capsule  on  a  yellow  seta  of  variable 
length  (2-4  lines),  oval  or  elliptical,  narrowed  at  mouth,  but  not 
strongly  contracted  as  in  the  above  species,  dull  or  reddish  brown, 
peristomate ;  slightly  sulcate  when  dry  and  empty;  lid  long- 
beaked.     Peristome  teeth  very  variable,  often  very  imperfect  and 
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almost  wanting,  red,  linear,  cleft  or  entire,  often  truncate.    Spores 
14-18  /A  in  diameter. 

Var.  p,  amblyodon  B.  &  S.  (>F.  amblyodon  Brid).  Leaves 
shorter,  broader  ;  peristome  teeth  short,  truncate ;  lid  shorter. 

Var.  y.  densifolia  B.  &  S.  (>F.  densifolia  Wils.).  Taller, 
densely  tufted,  much  branched;  leaves  narrow,  crowded;  seta 
short. 

Hab.  Banks  and  sandy  ground  ;  common.  The  var.  B  rare ;  the  var.  7  in 
moantainous  districts  ;  both  rarer  than  the  type.     Fr.  spring. 

A  somewhat  variable  plant,  hardly  distinguishable  in  many  of  its  forms  from 
W,  microstoma^  except  by  the  wider-mouthed,  perislomate  capsule,  and  usually 
smaller  spores ;  and  it  is  sometimes  difficult  to  find  traces  of  the  peiistiime  even  when 
present,  so  fragmentary  and  rudimentary  its  development  occasionally  is.  As  a  rule 
however,  it  is  a  plant  uf  rather  freer  growth  and  larger  dimensions 

As  remarked  under  IV.  crispata^  the  var.  j^ymnosiomoides  may  well  be  merged  in 
the  var.  amblyodon. 

The  varieties  of  W.  viridula  have  occasionally  larger  spores  than  the  type, 
up  to  22  /«. 

9.    Weisia  mucronata  B.  &  S.  Mollia  rutilans  Lindb.,  Braithw, 
Br.  M.  Fl.)  (Tab.  XXXI.  B.). 

Very  near  W.  viridula,  but  differing  in  the  rather  wider 
leaves,  concave  but  with  plane  margins,  nerve  excurrent  in  a 
rather  long  mucro.  Capsule  narrowly  oblong,  slightly  striate 
when  dry ;  peristome  teeth  broader,  irregular,  fugacious. 
Spores  much  larger,  20-30  fi  in  diameter. 

Var.  p.  subgymnostoma  Limpr.  Peristome  rudimentary, 
scarcely  appearing  above  the  mouth  of  the  capsule. 

Hab.  Clay  banks  in  shady  places.  Rare.  The  var.  jS,  Ilamsey,  Sussex 
(Nicholson).     Fr.  spring. 

The  plane-margined  leaves,  slightly  wider  and  more  distinctly  mucronate,  and 
the  larger  spores,  are  really  the  only  distinguishing  characters  by  \Khich  this  species 
may  be  known  from  W  viridula.  According  to  llusnot,  whose  measurements  of  the 
spores  is  confirmed  by  my  own  observations,  the  statement  made  by  Bruch  and 
Schimper  in  the  Bry.  Eur.,  and  copied  by  Wilson,  that  they  are  2  or  3  times  as  large 
as  in  fK  viridula  is  inaccurate,  and  is  not  borne  out  by  Bruch's  own  specimens. 


C.  EUCLADIUM. 


Plants  usually  taller ;  leaves  more  rigid  and  fragile,  with  a 
stout  nerve,  less  crisped  when  dry.  Rupestral.  Dioicous. 
Capsule  exserted,  gymnostomous  or  peristomate. 
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10.  Weisia  tenuis  C.   M.    (MolUa    tenuis    Lindb.,    Braithw. 
Br.  M.  Fl. ;  Gymnostomum  tenue  Schrad.,  plur.  auct. ;  Gyroweisia 

tenuis  Schp.,  Syn.)     (Tab.  XXXI.  C). 

Very  short,  in  wide  mats,  bright  green  above,  hardly  2  lines 
high.  Leaves  very  small,  about  ^  line  long,  erecto-patent, 
slightly  recurved,  when  dry  erect,  hardly  twisted,  rigid,  fragile ; 
ligulate,  rounded  and  obtuse  at  apex,  margin  plane,  often 
crenulate  with  projecting  papillae ;  nerve  rather  strong,  ceasing 
below  apex.  Basal  cells  rectangular,  hyaline,  j-tf  times  as  long 
as  broad,  above  shortly  rectangular,  at  apex  sub-quadrate  and 
irregular,  papillose,  rather  thick-walled,  distinct  ;  perichaetial 
bracts  larger,  wider  and  sub-sheathing.  Capsule  on  a  short  very 
slender  seta,  gymnostomous,  small,  narrowly  oblong,  red  at 
mouth  ;  annulus  broad,  persistent  ;  lid  very  short,  conical- 
acuminate.     Male  plants  very  short. 

Hab.  On  inclined  faces  of  sandstone  or  calcareous  cocks  ;  not  common.  Fr. 
summer  and  autumn. 

W.  tenuis  is  known  from  all  the  other  species  (except  IV.  cafcnrea)  by  the  dwarf 
plants  in  nent  patches  of  a  deep  green,  and  the  small,  ligulate  leaves  very  rounded 
and  obtuse  at  apex  ;  the  leaves  in  W.  calcarea  are  more  frequently  narrowed  and 
shortly  pointed,  the  basal  cells  shorter,  the  upper  more  obscure,  the  lid  longer, 
and  the  whole  plant  os  a  rule  taller.  The  period  of  fruiting  appears  to  l)c  extended 
and  variable  in  W,  tenuis. 

A  minute,  undeveloped  form  of  fV.  verticiUata  occurs,  which  may  easily  be 
mistaken  for  this  s})ecies ;  some  leaves  will  however  generally  show  a  slight  marginal 
toothing  above  the  Iwise. 

11.  Weisia  calcarea  C.   M.   (Gymnost,  calcareum  Nees   & 
Hornsch.,  Schp.  Syn. ;  Mollia  calcarea  Lindb.,  Braithw.  Br. 

M.  Fl.)     (Tab.  XXXI.  D.). 

Resembling  the  last  species  but  usually  taller,  J-i  inch, 
stems  slender,  branched,  very  densely  tufted,  bright  light  green. 
Leaves  crowded  and  much  larger  at  the  tip  of  the  stem, 
resembling  the  last  in  form,  but  less  rounded  at  apex  and  often 
sub-actite ;  basal  hyaline  cells  fewer,  much  smaller,  ^-j  times  as 
long  as  bioad,  the  upper  more  opaque  and  more  strongly 
papillose.  Capsule  variable  in  form,  lid  longer,  conical  with  an 
oblique  rostellate  beak. 

Var.  jS.  viridula  C.  M.  (Gymnost,  viridulum  Brid.).  Very 
short,  darker  green ;  leaves  shorter,  more  obtuse*  capsule  very 
small,  ovate. 

Hab.  T.imestone  rrnrks  in  shady  situations  ;  very  rare  ;  rierefordshirc  ;  Derby- 
shire ;  Yorkshire  ;  Terihshire ;  .Sutherland.  The  var.  3,  Yorkshire ;  Scotland. 
Fr.  very  rare,  summer. 
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A  very  pretty,  delicate  moss,  common  in  the  Mediterranean  region  of  the 
continent,  rarer  and  mostly  sterile  further  north  ;  very  variable,  but  distinguishable 
from  JV.  tenuis  as  above  descril>ed,  and  as  pointed  out  under  that  species,  and  not 
much  like  any  other  moss  in  its  leaf  form  and  habit,  though  W.  tu/>estrh  might  be 
mistaken  for  it  ;  the  latter  is,  however,  a  more  robust  plant,  usually  of  a  duller  green 
and  in  taller,  more  swollen  tufts,  with  more  acute  leaves. 

12.    Weisia   rupestris  C.   M.    (Gymnost,  rupestre  Schleich., 

Schp.  Syn.  et  plur.  auct. ;  Mollia  aeruginosa  Lindb.,  Braithw. 

Br.  M.  Fl.)  (Tab.  XXXI.  E.). 

In  compact,  swollen  tufts,  i-3  or  4  inches  high  ;  dull  olive 
green  or  more  rarely  deep  bright  green  above ;  stems  slender, 
branched.  Leaves  crowded,  often  in  interrupted  tufts,  erecto- 
patent  or  spreading  and  recurved,  when  dry  appressed  and 
lightly  twisted,  the  uppermost  more  strongly  so,  but  hardly 
curled  ;  small,  short,  oblong-lanceolate  or  linear-lanceolate, 
shortly  tapering,  sub-acute  or  obtuse,  slightly  concave,  plane 
or  nearly  so  at  margin,  which  is  crenulate  with  papillae ;  nerve 
thick,  reddish,  becoming  narrower  and  more  indistinct  near  apex 
and  lost  at  the  point ;  cells  at  base  shorly  rectangular,  firm, 
hyaline,  in  all  the  rest  of  the  leat  small,  quad  rote-rounded, 
obscure,  papillose,  incrassate.  Seta  rather  short,  /-2  lines; 
capsule  small,  oval  or  narrowly  elliptical,  thin-walled,  when  dry 
and  empty  pale  yellowish  brown  and  glossy,  with  a  reddish 
mouth,  narrower  than  or  equal  to  the  width  of  the  middle  of  the 
capsule,  gymnostomous  ;  lid  with  an  oblique  shortly  subulate 
beak,  pale.    Spores  small,  10-14  fi. 

I^AB.  Wet  rocks,  in  limestone  districts,  locally  abundant.  Fr.  late  summer 
and  autumn. 

This  species  and  the  next  are  nearly  allied,  but  W.  curvitosfris  can  l>e  dis- 
tinguished in  the  field  by  the  leaves  usually  (but  not  constantly)  more  narrowly  and 
longly  acuminate,  and  by  the  capsules  darker,  firmer  and  more  solid,  on  longer  seiae, 
the  mouth  usually  wider  than  the  rest  of  the  capsule  ;  also  by  the  lonjjer,  firmer,  dark 
lid.  Under  the  microscope  the  two  are  at  once  se^mraled  by  the  small,  short,  opaque 
cells  of  the  present  plant,  an<i  the  plane  margins  of  ihe  leaves  ;  in  the  next  species  the 
cells  are  larger,  often  longer,  almost  empty,  and  clearly  defined  ;  and  one  margin  at 
least  is  recurved. 

The  taller,  more  luxuriant  forms  of  IV.  rupestris  are  more  frequently  l)arren,  and 
might  l>e  confused  with  Zy^odon  Mou»eotii.  The  latter,  however,  has  the  leaves 
narrower  above  and  more  attenuate*!,  the  nerve  narrower,  the  margin  slightly 
recurved,  and  the  cells  usually  much  smoother.  Anactangium  cotnpactum  has 
broader,  more  acute  leaves. 

W.  rupestris  is  a  highly  variable  moss  in  height,  size,  length  and  width  of  leaves, 
their  degree  of  obluseness.  etc.  ;  Mr.  W.  Ingham  has  gathered  a  tall,  loosely  growing 
plant  at  Wearhead,  which  may  be  referable  to  var  intermedia  Limpr.  Mr.  Ingham 
has  further  recorded  several  oiher  varieties  as  well  as  describetl  some  new  ones, 
chiefly  from  Yorkshire  and  Durham  ;  but  the  variations  ap()ear  to  me  at  once  too 
numerous  and  at  the  same  time  of  scarcely  sufficient  value  to  be  desrrilnfd  at  length. 
I  have  dropped  the  var.  ramosissima  also  as  being  at  least  of  no  greater  value  than 
some  of  the  other  described  varieties. 
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13.     Weisia  COrvirOBtris  C.   M.    (Pottia  curvirostris  Ehrh. ; 

Barbula  curvirostris  Lindb.,  Braithw.  Br.  M.  Fl.;  Gymnostomum 

curvirostre  Hedw.,  Schp.  Syn.  et  plur.  auct.)  (Tab.  XXXI.  F.). 

Resembling  the  last  in  habit,  but  more  frequently  of  a  paler 
green,  in  dense  tufts  often  encrusted  below  with  calcareous 
matter,  fragile,  1-4  inches  high.  Leaves  erect  and  hardly  twisted 
when  dry,  rather  more  narrowly  tapering  and  acuminate,  one  or 
both  margins  recurved  below,  nerve  less  strong;  cells  at  base 
pellucid,  elongate-rectangular,  above  rectangular,  elliptical  and 
sub-quadrate,  larger,  pellucid  and  distinct,  incrassate,  more  or 
less  papillose.  Seta  2-4  lines  long ;  capsule  ovate  or  rounded- 
ovate,  rarely  oblong ;  thick-walled,  glossy,  dark  reddish  brown, 
after  the  fall  of  the  lid  wide-mouthed  and  somewhat  truncate ; 
lid  longly  and  obliquely  subulate,  attached  to  the  columella  and 
often  persistent  for  some  time  ;  peristome  none.     Spores  larger, 

j8'22  /i. 

Var.  p,  commutata  Dixon  (Hymenostylium  commutatum 
Mitt.).  Tall,  brownish ;  leaves  long,  narrow,  more  rigid,  the  cells 
all  elongated,  smooth. 

Var.  7.  scabra  (Barbula  curvirostris  forma  sea  bra  Lindb.). 
Leaves  short,  broad,  spreading  and  recurved ;  areolation  sub- 
quadrate,  small,  obscure  with  numerous  papillae  on  the  surface 
of  each  cell ;  stem  and  back  of  nerve  highly  papillose, 

Var.  5.  insignis  Dixon  (Joum.  of  Bot.,  1902,  p.  377) 
(Tab.  LXIL  G.).  Very  tall  and  robust,  3-5  inches  high,  dark 
green  or  brownish,  not  fragile  nor  encrusted.  Leaves  long, 
loosely  set,  widely  spreading  from  a  wider,  erect,  sub-sheathing 
base.  Cells  smooth  on  surface,  papillose  only  by  the  projecting 
walls.     Capsule  narrowly  elliptic, 

Hab.  Calcareous  mountain  rocks  in  damp  situations  ;  frequent.  The  vars  3«  7> 
more  rare.  The  var.  S  on  dripping  rocks  in  the  Scotch  mountains,  Perthshire ; 
Argyllshire  ;  Sutherland.     Fr.  late  summer  and  autumn. 

The  var.  commuiai*i  has  some  claim  to  take  a  higher  rank  than  a  mere  variety, 
the  areolation  in  its  typical  or  extreme  form  being  very  distinct.  Intermediate  forms, 
however,  occui  ;  indeed,  a  fairly  connected  chain  of  forms  exists  from  the  above 
variety  with  its  very  smooth  tissue  and  elongated,  pellucid  cells,  through  the  forma 
lamuscuia  Lindb.,  which  may  be  looked  upon  as  the  type,  with  smooth  stem, 
moderately  papillose  leaves,  and  shorter,  but  somewhat  variable  areolation,  to  the 
var.  scab'tty  with  the  whole  stem  rough  with  papillae,  extending  up  the  back  of  the 
nerve,  and  the  areolation  short,  quadrate,  and  papillose. 

1  he  var.  imixnis  is  a  very  distinct  plant  ;  in  addition  to  the  characters 
described  above,  it  has  the  .«tem  rounded  in  transverse  section  instead  of  3-angled  as 
it  is  in  the  t)(>e  ;  on  account  of  this  and  other  points  Dr.  Hagen  is  strongly  of  opinion 
that  it  should  constitute  a  distinct  species ;  I  have,  however,  found  the  rounded  stem 
and  other  characters  in  continental  specimens  of  the  var.  catcuraciorum  Schp. ,  and  I  am 
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inclined  for  the  present  to  retain  it  as  a  variety.  It  is  very  difTerent  in  habit  and 
appearance  from  other  forms  of  this  species.  The  fruit  has  only  once  been  found,  od 
Ben  Lui. 

The  points  of  difference  between  this  and  the  last  species  are  descril^ed  al>ove. 
Anactangium  rofupactum  differs  in  the  bright  green  soft  tufts,  wiih  rather  larger 
leaves  more  broadly  pointed,  and  quite  different  areolation.  Zyg,  Mougeotii  some- 
times very  closely  resembles  it ;  see  under  that  plant. 

14-     Weisia    verticillata     Brid.    (Bryum    verticillatum   L.  \ 

Mo  Ilia  verticillata  Lindb.,  Braithw.  Br.  M.  Fl. ;  Eucladium 

verticillatum  B.  &  S.,  Schp.  Syn.)  (Tab.  XXXI.  G.). 

Densely  tufted,  |-2  inches  high,  often  encrusted  with 
calcareous  matter  ;  pale  glaucous  green  above,  whitish  below^ 
stems  very  slender,  fragile,  much  branched.  Leaves  erecto- 
patent,  not  much  crowded,  when  dry  appressed,  hardly  twisted, 
long,  linear-lanceolate  or  linear  ^subulate  J  rom  a  slightly  broader 
base,  acute  or  apiculate ;  margin  plane,  toothed  just  above  the 
base  for  a  short  distance ;  nt-rve  very  broad,  occupying  most  of 
apex  and  excurrent  in  a  mucro,  or  vanishing  in  the  point ;  cells  at 
base  long,  narrow  (S-io  times  as  long  as  broad),  thin-walled, 
hyaline,  above  rounded-quadrate,  obtusely  papillose.  Seta 
reddish  ;  capsule  oval-oblong,  thick-walled,  peristomate ;  lid 
obliquely  rostrate ;  peristome  teeth  16,  orange,  flat,  oblique^ 
entire  or  divided. 

IIab.  Wet  limestone  rocks,  more  rarely  on  sandstone.  Not  uncommon.  Fruit 
very  rare,  summer. 

Readily  known  by  its  glaucous  colour,  more  slender  stems,  and  narrower  leaves ; 
under  the  microscope  the  toothed  Imsal  margin  is  very  characteristic  and  distinct. 
It  is  sometimes  so  thickly  crusted  with  calcareous  matter  as  to  be  quite  hard  and 
stone-like. 


44.    TMOHOSTOMUM  B.  &  S.  emend. 

Plants  for  the  most  part  tall  and  rather  robust ;  leaves 
usually  narrow  and  elongate,  with  lax,  pellucid,  or  hyaline 
basal  cells,  and  minute,  obscure,  papillose  upper  areolation, 
curled  and  often  strongly  cir rate-incurved  when  dry  Capsule 
oblong  or  cylindrical,  peristomate,  teeth  slender,  divided  to  or 
nearly  to  the  base  into  two  filiform  divisions,  more  or  less 
imperfect  or  long,  erect,  oblique  or  contorted.     Dioicous. 

Although  I  have  little  doubt  that  Lindberg  is  right  in 
combining  with  the  species  usually  included  under  Tri<  hostomum 
the  plants  belonging  to  the  Section  Tortella  C.  M.  (of 
Barbula),  as  truly  congeneric,  it  is  with  some  hesitation  that  I 
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have  retained  the  generic  name  Trichostomum  while  including 
species  the  peristome  of  which  in  its  structure  exactly  contradicts 
the  definition  of  the  genus  as  given  by  its  authors.  It  has 
however,  always  been  admitted,  even  by  the  authors  themselves, 
that  the  genus  as  so  defined  is  an  unsatisfactory  one,  added  to 
which  we  have  the  fact  that  in  some  of  the  original  species  there 
is  a  distinct  approach  to  a  spiral  twisting  of  the  peristome ;  and  I 
think  it  will  be  generally  conceded  that  these  considerations, 
together  with  the  great  undesirability  of  founding  new  generic 
names  on  old  material,  form  sufficient  justification  for  widening  the 
definition  of  the  genus  to  even  this  extent.  The  greater  or  less 
twisting  of  the  peristome  is  only  a  question  of  degree ;  and  its 
inadequacy  as  a  generic  character  is  obvious  when  it  leads  for 
instance  to  the  separation  of  species  so  closely  allied  as  T. 
nitidum  and  T.  tortuosum. 

The  margin  is  plane  or  slightly  incurved  in  all  our  species, 
never  recurved  nor  strongly  involute ;  by  this  character  they  may 
be  known  at  once  from  certain  species  of  Barbula  and  Weisia, 
which  they  otherwise  somwhat  resemble. 

Deriv. — Tpixo-(tricho)  hair,  and  a^ofm  (stoma)  a  mouth ; 
alluding  to  the  peristome. 

/Basal  hyaline  cells  a.scending  up  margin  of  leaf   2 

\Da.sal  hyaline  cells  not  higher  at  margin  than  at  centre  6 

(Leaves  wide,  soft,  obtuse,  more  or  less  cucullate  at  apex  3 

\  Leaves  narrower,  not  cucullate,  more  01  less  acute 4 

/Leaves  much  curled  when  dry  .j  flavovirens 

^^More  robust,  leaves  slightly  twisted  when  dry    6.  incUuatum 

/Leaves  rather  rigid,  straight,  mostly  broken  across 5 

*\  Leaves  flexuose,  less  fragile    8,  tortuosum 

/Leaves  short  with  shortish  points,  strongly  curled  when  dry    7.  nitidum 

^\  l^eaves  with  long  narrow  points,  not  or  hardly  curled  when  dry     9.  fragile 

gf  Nerve  excurrent  in  a  cusp  or  mucro  7 

\Nervc  ceasing  in  apex  8 

/  Leaf- margin  incurved  at  apex,  more  or  less  cucullate /.  aispulum 

'I Leaf- margin  flat  or  nearly  so  at  apex  2.  mutabile 

gf  Leaves  crenulate-nolched  at  margin,  scarcely  dilated  at  base  y.  tenuitostre 

\ Leaves  entire  at  margin,  with  dilated  base 4*  hihtrnicum 

1.    Trichostomum  crispulum  Bruch  (Mollia  crispula  Lindb., 
Braithw.  Br.  M.  Fl.)     (Tab.  XXXI.  H.). 

Densely  tufted,  tall  or  short,  about  one  inch  high  usually, 
sometimes  two  inches ;  deep  or  yt-llowish  green  Leaves  crowded, 
erect O'patent,  the  comal  rather  more  spreading,  but  usually 
incurved  at  apex,  not  recurved ;  when  dry  circinate-incurved,  pale 
and  glossy  at  back ;  elongate  linear-lanceolate,  rather  more  than 
I  line  in  length,  carinate-concave  above,  tapering  to  apex  but  not 
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acute,  margin  plane,  incurved  at  apex  and  forming  with  the 
upturned  point  of  the  nerve  a  more  or  less  strongly  cucullate  or 
cymbiform  tip;  nerve  yellowish,  rather  obscure  above,  vanishing 
or  excurrent  in  a  very  short  mucro  ;  margin  entire,  or  very 
minutely  and  obsoletely  denticulate  above  base ;  basal  cells 
pellucid,  a  few  hyaline,  small,  narrow,  rectangular,  gradually 
becoming  shorter  and  chlorophyllose,  in  upper  part  minute, 
quadrate,  very  obscure,  papillose.  Perichaetial  bracts  sub- 
sheathing,  more  acute  than  the  leaves  ;  seta  reddish  yellow, 
capsule  oblong  or  oval-oblong,  slightly  plicate  when  dry ; 
peristome  teeth  reddish,  rather  short,  unequally  cleft,  papillose. 

Var.  jS.  elatum  Schp.  Tall,  in  large  deep  green  tufts; 
leaves  broader,  more  obtuse  and  cucullate  at  apex. 

Var.  7.  nigro-viride  Braithw.  Tall,  very  compact,  stems 
very  slender,  dark  green,  blackish  below.  Leaves  small,  short, 
narrow,  concave  and  sub-tubular  above  with  the  margins  slightly 
incurved  ;  areolation  dense. 

Var.  8.  gracile  Dixon  (Trichostomum  brevifolium  Sendt. ; 
Mollia  b  rev  folia  Braithw.,  Br.  M.  Fl.,  Vol.  11.,  Suppl.  p.  252). 
Short  and  very  slender,  in  dense  tufts.  Leaves  crowded,  small, 
short,  narrow-linear  above  from  a  wider  base,  obtuse  or  shortly 
pointed,  margin  incurved  above,  hardly  cucullate  at  apex ;  nerve 
vanishing  at  apex  or  very  shortly  excurrent.  Perichaetial  bracts 
longly  acuminate,  nerve  excurrent.  Capsule  very  small,  ovate, 
narrowed  at  the  mouth;  lid  longly  subulate-rostrate,  as  long  as 
capsule. 

IIab.  Calcareous  clifTs,  walls,  and  banks,  especially  near  the  sea  ;  not 
uncommon.  The  var.  3  rare  ;  the  var.  7,  Ingleboro,  Yorkshire  ;  Derbyshire ;  the 
var.  J,  Weymouth  and  Swanage  (Mitten),     Fr.  rare,  spring  and  early  summer. 

This  and  the  three  following  plants  are  readily  known  from  the  succeeding 
species  and  from  PUurochate  by  the  hyaline  basal  cells  not  extending  higher  at  the 
margin  of  the  leaf  than  at  the  nerve,  but  passing  gradually  and  equally  into  the 
chlorophyllose  areolation.  Trieh,  crispulum  is  in  its  typical  form  easily  distinguished 
from  T.  mutahiU  even  with  the  lens  by  the  narrower  leaves  with  distinctly  and 
abruptly  cucullate  apex,  by' their  direction,  which  is  always  more  erect  and,  perhaps, 
never  distinctly  spreading  and  recurved  at  apex  as  is  frequently  the  case  in  the 
following  plant ;  the  ba^il  cells  are  also  smaller  and  less  hyaline,  and  the  basal 
margin  is  almost  always  entire,  rarely  minutely  denticulate,  and  never  distinctly  so  as 
in  T,  mutabile  var.  littorale.  It  is  probable  that  bearing  these  points  in  mind  the 
student  will  not  be  likely  to  take  plants  of  the  true  T,  crispulum  for  any  other 
species,  though  it  must  be  remembered  that  there  are  forms  of  this  plant  with  the 
loives  hardly  cucullate,  and  others  with  wider  leaves  ;  but  as  far  as  my  own 
experience  goes,  I  think  it  is  usually  safe  to  refer  plants  with  narrowing,  tapering, 
erecto-patent,  entire,  shortly  mucronale  leaves,  and  also  plants  with  distinctly 
cucullate  apex  and  entire  margins,  to  this  species,  even  though  the  former  have  the 
nerve  straight  and  not  upturned  at  point  and  the  leaves  consequently  not  cucullate,. 
and  though  the  latter  have  wider  leaves  more  approaching  T,  mutabiU  in  outline. 
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Mr.  Holmes*  specimens  from  near  St.  Ouens,  Jersey,  have  the  leaves  toothed 
above  the  base,  broadly  lingulate  or  oblong  in  outline,  and  often  decidedly  obtuse  in 
apex  as  in  T.  mti/abile  var.  littoraUy  while  on  the  other  hand  some  of  them  have  the 
apex  distinctly,  though  not  stronj^ly,  cucullate ;  this  form  appears  to  me  to  be  more 
satisfactorily  referred  to  the  above  variety,  as  it  was,  indeed,  at  first  named  by 
Mr.  Holmes,  though  afterwards  referred  to  7*.  cnsfiulum. 

The  only  specimen  I  have  seen  of  the  plant  descril)ed  above  as  var.  grcuiU  is  a 
barren  specimen  of  Mitten's  from  Weymouth.  It  differs  so  little  from  some  forms  of 
7*.  crispufum^  notably  the  vars.  brevifolium  and  angustifolium  B.  &  S.,  that  I 
cannot  think  it  worthy  of  specific  rank.  The  leaves  are  frequently  slightly  cucullate, 
quite  as  much  so  as  in  the  above  varieties,  which  togetlier  constitute  the  var. 
viridulum  (Bruch)  ( M.  crispula  var.  vii'idula  Braithw.)  ;  although  often  quite 
straight  or  only  exhibiting  a  very  slight  upward  curve  in  the  nerve.  The  fruiting 
characters  certainly  have  the  appearance  of  greater  weight,  but  the  capsules  in  this 
group  show  a  very  frequent  tendency  to  become  stunted  (a  small  capsule  is  one  of  the 
characters  of  the  var.  brevifolium  B.  &  S.),  and  the  fruit  as  figured  by  Braithwaite 
has  all  the  appearance  of  a  somewhat  dwarfed  and  abnormal  capsule ;  and  this  is 
rather  supported  than  contradicted  by  the  fiwt  that  the  lid  is  exceptionally  long  in 
proportion,  since  it  frequently  happens  in  stunted  moss  capsules  that  the  lid  retains  its 
usual  length. 

2.  Trichostomum    mutabile     Bruch     (Mollia    brachydontia 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XXXI.  J.). 

In  its  typical  form  this  differs  from  T,  crispulum  in  its  leaves 
tapering  to  an  acute  point  with  the  margins  hardly  or  not 
incurved,  the  nerve  straight,  not  upturned  at  point,  excurrent  in 
a  longer,  distinct  mucro,  the  hyaline  basal  cells  more  numerous 
and  wider,  the  margins  generally  slightly  undulate.  The  leaves, 
also,  are  usually  more  spreading  at  the  top  of  the  stem,  often 
slightly  recurved  in  their  upper  part.  The  size  of  the  leaf  is  very 
variable,  and  the  form  of  the  apex  is  also  subject  to  much 
variation,  from  slender  and  tapering  to  rounded,  wide,  and 
somewhat  obtuse  ;  the  nerve  is  frequently  slightly  upturned  at 
apex,  and  the  margins  slightly  incurved.  Seta  yellow.  Capsule 
oval-oblong  or  narrowly  elliptical,  sometimes  slightly  unequal ; 
peristome  yellow,  almost  smooth,  short,  more  or  less  imperfect. 

Var.  )8.  littorale  Dixon  (Trichostomum  lit  tor  ale  Mitt., 
Schp.  Syn. ;.  Mollia  littoralis  Braithw.,  Br.  M.  Fl.).  Leaves 
wider  and  shorter,  more  patulous  and  recurved  above,  oblong- 
lingulate,  rounded  and  more  or  less  obtuse  at  apex,  margins 
plane  or  slightly  incurved  at  apex,  distinctly  denticulate  at  a 
short  distance  above  the  base. 

Var.  7.  cophocarpum  Schp.  Taller,  red  below.  Leaves 
more  erect,  linear-lanceolate,  longer,  acuminate  and  acute. 
Capsule  short,  oval,  peristome  rudimentary. 

Hab.  Rocks  and  banks,  chiefly  near  the  sea.  Frequent.  The  var.  ^  in 
similar,  more  shaded  situations ;  frequent.     The  var  7  rare.     Fruit  rare,  spring. 
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This  species  is  subject  to  even  greater  variation  than  the  last,  and  the  slender-  ■ 
leaved  form  is  very  diflferent  in  appearance  from  the  extreme  f^rm  of  typical  var. 
lUloraJey  but  I  can  see  no  adequate  ground  for  giving  the  latter  specific  rank,  seeing 
that  the  fruiting  characters  appear  to  be  identical  with  those  of  T.  mutabUcs  while 
intermediate  forms  of  leaf-apex  of  every  shade  of  obtuseness  are  found  :  the  denti- 
culate margin  of  the  leaves  below  the  middle  is  also  sometimes  to  be  found  in  the 
more  typical  forms  of  7*.  tnufabile^  though  more  strongly  in  the  variety.  Nor  is  the 
broad  and  obtuse  apex  by  any  means  always  correlated  with  shortness  of  leaf,  usually 
given  as  a  character  of  T.  littorals;  indeed,  one  of  the  most  marked  of  the  wide, 
obtuse-leaved  forms  is  a  very  large-leaved  plant  usually  found  growing  under  hedges 
and  on  shady  banks  in  the  souih. 

In  order  to  determine  the  degree  ofobtuseness  of  the  leaves,  it  is  necessary  (o  flatten 
them  out  under  a  cover  glass,  as  when  viewed  laterally  or  when  slightly  infolded  at  the 
edges  an  erroneous  impression  may  easily  be  produced.  It  should  \yt  remembered, 
too,  that  in  this  and  the  allied  species  the  leaf  edges  begin  to  roll  inwards  very  quickly 
when  the  plant  begins  to  dry,  and  it  is  necessary  that  the  leaves  should  be  thoroughly 
expanded  before  coming  to  a  conclusion  on  this  point.  I  have,  moreover,  often 
examined  plants  in  which  the  margin  at  apex  was  in  some  leaves  incurved,  while  that 
of  others  on  the  same  stem  was  quite  plane. 

The  mucronaie  apex  of  the  nerve  may  be  very  slightly  curved  upwards,  but  never 
abruptly  and  markedly  as  in  T.  crispulum.  The  present  is  usually  a  more  rolmst 
plant,  and  attains  as  much  as  three  inches  in  height.  Barbula  ungmculata  differs 
markedly  in  the  recurved  leaf  margin. 

After  careful  examination  of  original  specimens  of  Afol'ia  luiescms  Lindb. 
(Braithw.  Br.  M.  Fl.,  Vol.  I.,  p.  246),  gathered  by  Lindberg  at  Glena,  Killarney,  in 
1873,  I  am  obliged  to  confess  I  can  find  nothing  in  it  l>eyond  a  rather  marked  form  of 
Trick,  mutabiie.  The  leaves  are  indeed  very  long,  but  the  variatitm  in  this  respect  is 
no  greater  than  may  well  be  considered  within  the  limits  of  so  variable  a  species  ;  they 
also  appear  to  be  rather  more  fragile  than  usual,  but  this  may  partly  be  accounted  for 
by  age.  In  no  other  respect  can  I  find  the  slightest  difference  from  ordinary  Trick, 
mutabiie.  The  outline  of  the  cells  is  not  more  distinct  than  is  frequently  the  case  in 
this  species,  nor  are  the  cells  themselves  at  all  more  pellucid,  but  exncily  as  I  have 
frequently  seen  them  in  typical  plants.  Indeed,  the  areolation  in  Trick,  mutabiie  is 
not  really  obscure,  e«:pecially  in  mature  leaves ;  the  minuteness  of  the  cells  renders 
them  somewhat  difficult  to  distinguish  unless  highly  magnified,  but  under  a  high 
yov/ti  they  appear  quite  distinct.  I  should  be  inclined  to  rank  the  plant  in  question 
under  var.  copkocarpum. 

3.     Trichostomum  tenuirostre  Lindb.    (Weisia  tenuirostris 

Hook.  &  Tayl.,  Didymodon  cylindricus  B.  &  S.,  Schp.  Syn. ; 

Mollia  tenuirostris  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXXI.  K.) 

In  loose,  soft  tufts,  i-3  inches  high,  almost  always  yellowish 
green  at  least  at  the  tips  of  the  stems,  yellowish  brown  or 
blackish  below ;  stems  flexuose,  slender  or  robust.  Leaves  fragile, 
not  densely  crowded,  spreading  and  flexuose,  when  dry  crisped, 
incurved  and  contorted,  but  not  closely  circinate-incurved  as  in 
the  preceding  plants,  less  shining  at  back  on  account  of  the 
narrower  nerve  ;  longer  than  in  any  of  the  foregoing  species, 
i%'2%.  lines  in  length,  ligulate  or  narrowly  linear-lanceolate, 
usually  more  tapering  and  ending  in  a  slender  point,  but 
extremely  variable  in  breadth  and  degree  of  acuteness  of  apex ; 
margin  plane,  undulate,  frequently  somewhat  sinuose  above, 
notched  or  irregularly   dentate,  crenulate  with  papillae  ;  nerve 
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rather  narrow  above,  reaching  to  apex  or  vanishing ;  cells  at  base 
rectangular,  hyaline,  rather  wide,  thin-walled,  gradually  and  not 
obliquely  passing  into  the  shorter,  chlorophyllose  cells ;  upper 
areolation  roundish-quadrate,  larger  than  in  the  last,  somewhat 
obscure  Seta  slender,  yellow,  often  two  from  the  same 
perichaetium  ;  capsule  small,  narrowly  cylindric,  pale  brown  ; 
lid  conical  with  a  narrow  rostellate  oblique  beak ;  peristome  teeth 
short,  slender,  erect,  irregularly  cleft  or  perforated,  fragile. 

Var.  p.  Daldinianum  De  Not.  Leaves  shorter,  broader,  very 
acute,  gradually  tapering  or  suddenly  apiculate,  with  two  marginal 
rows  of  cells  incrassate,  yellow,  distinct ;  capsule  smaller. 

Var.  7.  Holtii  Braithw.  Robust,  deep  grt-en  above,  black 
below ;  leaves  more  crowded,  the  upper  ones  sometimes  slightly 
secund,  more  erect  and  straight,  wide,  rather  obtuse  at  apex,  cells 
less  papillose. 

Hab.  Wet  rocks  by  streams  ;  not  uncommon.  The  var.  3  in  mure  alpine 
situations,  rare  ;  the  var.  7  by  waterfalls  on  dripping  rocks,  not  common.  Fr.  very 
rare,  late  autumn. 

Although  this  plant  bears  some  resemblance  to  Trick,  tortuosum^  that  species 
may  usually  l^e  known  from  the  present  by  the  paler  colour,  less  lurid  and  less 
frequently  yellow  ;  the  denser,  longer  leaves,  and  the  habitat,  which  is  usually  drier, 
rarely  in  such  humid  spots  ;  the  latter  point  is  also  a  mark  of  difference  between 
TV.  Unuiroslrc  and  7>.  mutahile,  which  in  some  forms  it  occasionally  resembles  ; 
under  the  microscope  the  distinction  becomes  clearer  ;  the  obliquely  ascending 
hyaline  cells  in  7>.  loriuosum  at  once  separating  that  species  ;  while  Tr.  tenuirosire, 
though  sometimes  having  straight,  broad,  shortly  pointed  leaves  almost  exactly 
resembling  some  forms  of  Tr.  mulabile,  will  be  recognised  by  the  larger,  less  oliscure 
areolation,  the  nerve  not  distinctly  excurrent,  and  the  margins  strongly  crenulate- 
denticulate,  t(M)thed,  or  sinuose.  It  is  also  usually  a  more  loosely  iufi»*d  plant  than 
that,  with  more  distant  and  longer  leaves.  Some  barren  forms  of  Diphyscium 
foitosutfly  notably  the  var.  acuiifolium^  might  easily  be  mistaken  for  this  plant,  but  are 
of  a  more  rigitl  and  solid  texture,  often  with  a  reddish  brown  tini»e,  and  >%ith  much 
more  obscure  areolation  and  nerve  when  viewed  with  the  microscope.  TV.  hibemicum 
has  the  leaves  wider  at  the  base,  with  more  distinct,  incrassate  upper  areolation. 

4.    Trichostomum  hibemicum    Dixon     (Tortula  hibemica 

Mitt. ;  Mollia  hibernica  Lindb.,  Braithw.  Br.  M.  Fl. ;  Barbula 

cirrifolia  Schp.,  Syn.)     (Tab.  XXXI.  L.). 

Tall,  slender,  in  loose  tufts,  yellowish  green,  2-4  inches  high. 
Leaves  not  crowded,  from  a  short  erect  sub-sheathing  base 
flexuose-patulous  or  squarrose,  crisped  and  incurved  when  dry; 
from  a  wide,  shortly  oblong  or  obovate  base  gradually  longly 
lanceolate-acuminate,  tapering  to  an  acute  point,  i|-2  lines  long ; 
margin  hardly  undulate,  not  dentate,  very  finely  crenulate-papillose; 
nerve  vanishing  in  the  apex,  or  reaching  just  beyond ;  cells  at  base 
rectangular,  hyaline,  rather  suddenly  passing  into  the  shorter, 
coloured   upper  cells,   not  ascending  higher  at  margin;  upper 
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areolation  small,  very  distinct  (rather  obscure  in  the  young  leaves), 
incrassate,  sub-quadrate-rounded  or  shortly  oblong-elliptic,  faintly 
papillose  ;  one  or  two  rows  at  margin  sometimes  paler.  Capsule 
cylindric. 

IIab.  Wet  rocks  ;  Killarney  ;  Brandon  Mt.,  Kerry  ;  Ben  Lomond,  Perth- 
shire.    Fruit  very  rare. 

A  more  slender  plant  than  either  7>.  tenuirostre  or  7>*.  torttiosum,  with  smaller, 
more  slender,  less  undulated  leaves,  expanded  at  the  base,  and  more  distinct 
areolation,  the  basal  different  from  both.  It  is  the  Anctctangium  Horn- 
schuchianum  of  Wils.  Bry.  Brit.  ;  but  the  true  A,  Homschuchicmum  Funk  (in  Hoppe 
&  Hornsch.  Crypt,  select.)  has  smooth  leaves,  very  slender  at  the  points,  denticulate 
above  the  base,  etc. 

A  somewhat  perplexing  plant  has  been  found  in  Merionethshire  with  the  leaf- 
base  slightly  expanded  and  somewhat  intermediate  in  areolation  between  this  and  the 
last  species,  but  on  the  whole  I  think  it  referable  to  7*.  tenuirostre, 

A  few  old  capsules  only  have  been  found,  with  the  peristome  too  imperfect  for 
description.     The  species  has  not  been  found  outside  Britain. 

5.    Trichostomum  flavovirens    Bruch    (Mollia  flavovirens 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XXXI.  I.). 

Much  resembling  T.  mutabile  in  habit,  but  softer,  usually  of 
a  glaucous  or  yellowish  green,  the  white  base  of  the  leaves  very 
shining  and  distinct  when  dry,  as  is  also  the  back  of  the  nerve  ; 
leaves  longer  upwards  (i-i^  lines),  and  crowded  in  a  terminal 
coma,  fragile,  oblong-lanceolate  or  lanceolate  from  an  erect,  sheath- 
ing, hyaline  base,  quickly  narrowed  to  an  obtuse  or  shortly  acute 
point ;  concave,  with  the  margin  in  flexed,  especially  at  apex ,  which 
is  sub'Cucullate,  entire  or  faintly  toothed  at  middle,  verruculose 
above  with  projecting  papillae  ;  nerve  strong,  excurrent  in  a  very 
short  or  slightly  longer  point ;  basal  cells  hyaline,  thin-walled,. 
extending  higher  up  the  leaf  at  margin  than  at  nerve,  passing 
abruptly  into  the  chlorophyllose  smaller  ones,  which  thus  terminate 
below  obliquely,  in  a  v -shaped  line  ;  the  upper  larger  than  in  any 
of  the  previous  species,  and  less  obscure,  sub-quadrate  or  rounded-^ 
hexagonal,  slightly  papillose.  Seta  dark  red  below,  yellowish 
above  ;  capsule  oblong-elliptic  ;  peristome  teeth  long,  filiform,, 
papillose,  dark  red,  erect  or  slightly  twisted. 

Hab.  Sandy  ground  and  banks  near  the  sea  ;  South  of  England  and  Ireland, 
requent,  but  almost  always  sterile.  Fr.  spring,  very  rare  ;  nr.  Falmouth,  1898  (Rev^ 
W,  H.  Painter). 

The  remarkable  basal  areolation  common  to  this  and  the  remaining  species  amply 
distinguishes  it  from  the  foregoing  plants  ;  7*.  nitidum  has  more  fragile  leaves,  more 
closely  circinate  when  dry,  less  concave  at  apex,  and  more  narrowly  pointed  ;  T, 
inclinatum  \^  on  the  other  hand  at  times  almost  inseparable  without  the  fruit ;  but  the 
leaves  are  usually  closer,  and  less  strongly  twisted  when  dry,  the  stems  taller. 

I  have  gathered  specimens  with  tapering,  acute  points,  but  they  are  uncommon^ 
As  a  rule  the  wide  points  with  strongly  incurved  margins  are  very  characteristic. 
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6.  Trichostomum    inclinatum   Dixon    (Tortula    inclinata 
Hedw.  fil. ;  Barbula  inclinata  Schwaeg.,  Schp.  Syn. ;  Mollia 

inclinata  Lindb.,  Braithw.  Br.  M.  Fl.)     (Tab.  XXXII.  B.). 

Intermediate  between  T,flavavirens  and  T,  tortuosum.  In  wide^ 
dense  tufts,  yellowish  green,  i-i  inch  high,  stems  robust,  fragile. 
Leaves  crowded,  erecto-patent ,  somewhat  straight  and  rigid,  not 
enlarged  at  the  coma,  crisped  at  apex  but  not  very  strongly  when 
dry,  almost  exactly  resembling  those  of  Tr.flavovirens,  shorter 
than  in  T.  tortuosum  and  much  less  narrowly  tapering.  Seta 
reddish  ;  capsule  oval-oblong,  more  or  less  curved ;  peristome  teeth 
long,  spirally  twisted,  fugacious. 

Hab.  Calcareous  banks  and  rocks,  osaally  in  monntainotts  districts.  Rare  and 
sterile  in  Britain. 

The  leaves  of  this  plant  so  nearly  resemble  those  of  TV.  fiavotdrem  that  the  two 
species  are  very  difficult  to  separate  when  barren  ;  indeed,  among  almost  all  the 
species  of  this  (^enus  there  is  so  much  variation  and  so  much  intermingling;  of  allied 
forms,  with  very  slight  and  perhaps  deceptive  firuiting  characters,  that  hardly  any 
arrangement  or  description  can  be  quite  satisfactory.  Thus  Boulay  points  out  that 
the  present  species  is  connected  with  TV.  tortuosum  on  the  one  hand  and  TV.  niiidum 
on  the  other  by  so  many  intermediate  forms  that  no  very  clear  line  can  be  drawn 
between  them,  and  at  the  same  time  he  makes  the  present  plant  a  sub-species  of 
Barbula  frajplisy  indicating  a  still  nearer  affinity,  in  his  opinion,  to  that  species. 

According  to  Limpricht,  the  structure  of  the  stem  differs  in  TV.  /Umovirens  and 
TV.  inclinatum^  principally  in  the  presence  of  a  central  strand  in  the  former,  which  is 
absent  in  the  latter.  In  undoubted  TV.  Jlavovirens  from  our  coasts,  however,  I  find 
the  centra]  strand  entirely  absent,  and  the  stem  in  section  exactly  similar  to  that  of 
TV.  inclinatum.  This  species  is  usually  taller,  with  the  leaves  very  densely  set, 
resembling  TV,  tortuosum^  but  with  shorter,  much  less  tapering,  straighter  leaves, 
which  are  nearly  erect  when  moist,  and  quite  different  at  apex.  I  have,  however, 
plants  the  position  of  which  it  is  very  difficult  to  determine. 

7.  Trichostomum  nitidum  Schp.    (Tortula  nitida   Lindb.; 
Mollia  nitida  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XXXIL  A.). 

In  neatt  dense,  rounded  cushions,  dull  or  lurid  green,  dark 
below.  Leaves  very  fragile,  erecto-patent,  slightly  flexuose, 
crowded,  when  dry  rigidly  circinate-incurved,  very  closely 
incumbent,  the  nerve  very  glossy  and  shining  at  the  back ; 
rather  short,  about  2  lines  in  length,  linear-lanceolate,  shortly 
and  acutely  acuminate  or  more  suddenly  apiculate,  margin  plane, 
slightly  undulate,  not  incurved  at  apex ;  nerve  strong,  greenish, 
brown  in  old  leaves,  excurrent  in  a  very  short  mucro,  prominent 
at  back ;  basal  cells  hyaline,  passing  rather  obliquely  into  the 
shorter,  more  chlorophyllose  cells,  above  small,  rounded-quadrate, 
obscure,  papillose.  Capsule  oblong-cylindric,  peristome  teeth  short, 
rather  imperfect,  very  slightly  oblique. 

liAB.     Rocks  and  walls,  almost  always  calcareous.     Rare.     Sterile  in  Britain. 
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The  true  position  of  this  plant  has  been  the  subject  of  much  discussion,  upon 
-which  my  slight  acquaintance  with  the  fruiting  plant  does  not  warrant  me  in 
pronouncings  any  opinion  ;  indeed,  it  is  probable  that  it  will  remain  more  or  less 
•doubtful  until  an  opportunity  is  afforded  of  studying  the  fruit  in  good  condition  and  in 
greater  quantity.  Hitherto  it  has  only  been  found  in  two  localities,  the  two  plants 
presenting  certain  differences  of  some  importance  in  the  structure  of  their  fruit  and 
peristome.  Apart  from  the  fruiting  characters,  moreover,  TV.  nitidum  exhibits 
certain  variations  in  habit  and  vegetative  structure  which  tend  to  ally  it  on  the  oYie 
hand  to  Tr.  flavomrens  and  on  the  other  to  Tr.  tortuoswn  ;  and  it  is  quite  possible 
that  ultimately  it  may  be  found  necessary  to  unite  it  with  one  or  the  other.  As  for  as 
I  am  aware,  however,  the  variations  in  question  do  not  occur,  markedly  at  least,  in 
this  country,  and  the  plant  as  we  have  it  presents  characters  sufficiently  distinct  and 
-constant  to  enable  the  student  to  identify  it  without  much  difficulty.  It  is  usually 
more  robust  than  TV.  flavovirens^  less  so  than  TV.  tortuosum  ;  but  in  habit  it  is  more 
•dense  and  rigid  than  either,  usually  growing  in  dense  rounded  cushions,  the  leaf- 
margin  plane  at  apex,  not  incurved  as  in  the  former,  the  leaves  very  closely  and 
neatly  circinate-incurved  when  dry,  so  that  the  points  are  hidden,  while  in  TV. 
tortuosum  and  frequently  in  TV.  Jlcmovirens  they  are  more  or  less  spirally  twisted 
upon  themselves,  in  corkscrew  fashion,  less  closely  imbricated  and  with  the  points 
more  or  less  projecting  and  visible.  The  nerve  also  is  much  more  shining  and 
glossy  than  it  is  (with  at  any  rate  very  rare  exceptions)  in  either,  and  the  leaves 
more  fragile.  The  var.  fragilifolium  of  Tr,  tortuosum  most  nearly  resembles  it,  but 
is  usually  more  loosely  tufted  and  the  leaves  more  narrowly  pointed,  less  closely 
imbricated  when  dry,  and  less  shining.  TV.  inclincUum  is  known  by  the  looser  tufts, 
less  fragile  and  less  shining  leaves,  with  concave,  sub-cucullate  tips.  TV.  fragile  is 
<^uite  distinct  in  the  leaves  hardly  curled  when  dry.  TV.  mutabiU  is  sometimes  mu(^ 
like  it  in  appearance,  but  the  basal  areolation  is  quite  different,  although  the  oblique 
transition  of  the  basal  celb  is  less  marked  in  TV.  nitidum  than  in  the  allied  species. 

•8     TrichoBtomum  tortuosum  Dixon  (Bryum  tortuosum  L.  J 

Mollia  tortuosa  Schrank,  Braithw.  Br.  M.  Fl. ;  Barbula 

tortuosa  W.  &  M.,  Schp.  Syn.)  (Tab.  XX5gL]u.C,). 

In  tall  rounded  tufts,  small  or  extended,  j'4'tnckes  high, 
pale  or  yellowish  green  above,  yellowish  brown  below.  Stems 
robust,  radiculose  below ;  leaves  rather  crowded,  fragile,  very 
long,  (2'j  lines),  spreading  and  flexuose,  when  dry  strongly 
curled  or  spirally  contorted  on  themselves,  the  nerve  pale  and 
shining  at  back ;  from  a  pale  whitish  base,  longly  linear,  tapering 
to  a  slender  subula,  undulate,  margin  flat  at  point ;  nerve 
strong,  pale,  excurrent  in  a  fine  entire  or  slightly  denticulate 
point ;  cells  at  base  thin,  rectangular,  hyaline,  reaching  for  some 
distance  up  the  leaf  and  extending  obliquely  very  high  at  the 
margin,  abruptly  becoming  small,  chlorophyllose,  in  all  upper  part 
rounded,  rather  large  for  the  genus,  less  obscure  than  in  some  of 
the  previous  species,  papillose,  crenulate-papillose  at  margin. 
Seta  long,  red  below,  pale  above  ;  capsule  shortly  or  longly 
<ylindric,  straight  or  slightly  curved,  lid  rostrate,  nearly  as  long 
as  the  capsule  or  much  shorter  ;  peristome  very  slender,  long, 
much  twisted, 

Var.  p.  dicranoideum  (Mollia  tortuosa  var.  dicranoidea 
Ferg.   MS.,   Braithw.   Br.   M.   Fl.).      Taller,    compactly    tufted, 
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densely  radiculose  nearly  to  apex  ;  leaves  firm,  rigid,  subsecund,. 
the  terminal  ones  collected  into  a  cuspidate  tuft. 

Var.  y.  fragilifolium  (Barb,  tortuosa  var.  fragilifolia 
Juratz.).  In  short  small  tufts;  leaves  smaller,  shorter,  less^ 
finely  tapering,  very  fragile,  nerve  excurrent  in  a  yellowish 
point,  very  glossy  and  pale  at  back  when  dry  ;  leaves  when  dry 
less  strongly  contorted,  but  more  closely  incumbent. 

Hab.  Rocks  and  mountaiD  slopes,  principally  in  calcareous  regions,  frequent. 
The  var.  3*  Scotland  ( Fergus  son  J  ;  the  var.  7  on  exposed  alpine  rocks,  walls,  etc  ;: 
rare. 

Very  variable  in  height,  length  of  leaves,  etc.,  the  smaller  forms,  and  notably  the 
var.  fragilifolium,  closely  approaching  TV.  nitidum,  differing  in  the  more  slenderly 
pointed  leaves,  usually  more  laxly  incurved  when  dry,  and  of  softer  texture.  At 
times,  however,  the  distinctions  seem  almost  obliterated,  while  on  the  other  hand  it  is 
impossible  to  draw  any  clear  line  between  the  var.  fragilifolium  and  certain  other 
forms  which  connect  it  with  the  type  by  numerous  intermediate  links.  I  have, 
however,  gathered  a  plant  on  Snowdon  with  exactly  the  dark  small  dense  rigid 
cushions  of  Tr.  nitidum,  but  in  this  case  with  the  nerve  hardly  at  all  glossy  at  back. 
It  is  probable  that  the  above  variety  and  var.  rigida  Boulay  are  not  more  than  dwarf 
and  somewhat  starved  forms  induced  by  their  habitat,  which  is  usually  on  exposed 
mountain  rocks.  The  leaves  in  this  species  are  always  more  or  less  fragile,  but  they 
are  of  a  much  softer,  less  rigid  texture  than  in  TV.  fragile,  and  it  may  be  noted  that 
in  our  present  plant  it  is  usually  the  lamina  that  is  torn,  often  leaving  the  nerve- 
denuded  (though  the  apex  of  the  leaf,  especially  in  var.  fragiUfoliuM,  is  often  broken 
off),  while  in  TV.  fragile  the  nerve  itself  is  extremely  brittle,  and  the  rigid  leaves  are 
usually  found  snapped  in  half  at  or  above  the  middle. 

The  robust  stems,  and  longly  linear  or  even  subulate  leaves,  spreading  and 
flcxuose  when  moist,  with  very  tapering  points  will  generally  serve  to  distinguish  this 
species  from  all  the  foregoing  ones ;  T,  hibemicum  being  known  by  its  more  slender 
stems  with  laxer  leaves  expanded  at  the  base  as  well  as  by  the  basal  areolation. 

The  fruit  is  rare  with  us,  and  sparingly  produced,  ripening  in  summer ;  but 
unless  gathered  just  at  maturity  it  is  very  difficult  to  get  good  specimens  showing  the 
peristome. 

A  very  remarkable  plant  with  the  leaves  broadly  rounded  and  obtuse  at  apex, 
from  Glencoe,  Argyllshire,  was  described  in  Rev.  Bry.  1900,  p.  36.  It  appears  to  be 
an  abnormal  form  of  the  present  species. 

9.       TrichOBtomum     fiugile     Dixon      (Didymodon    fragilis 

Drumm. ;  Barbula  fragilis  B.  &  S.,  Schp.  Syn. ;  Mollia  fragilis 

Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XXXII.  D.). 

In  shorter  dense  tufts,  bright  or  yellow  green,  resembling 
small  plants  of  Tr.  tortuosum.  Leaves  erecto-patent ,  straight  or 
very  slightly  flexuose,  scarcely  undulate ;  when  dry  the  mature 
leaves  are  usually  slightly  arcuate,  rigidly  spirally  twisted,  or 
rarely  more  strongly  curled,  but  almost  always  more  firm  and  less 
crisped  than  in  the  last,  very  glossy  and  shining  at  the  back ; 
either  gradually  tapering  as  in  that  species  or  more  usually  with 
the  apex  prolonged  into  a  capillaceous  trigonous  subula,  com- 
posed chiefly  of  the  nerve  and  nearly  smooth  or  strongly  papillose, 
very  fragile  and  broken  off  in  all  but  the  young  leaves.     Nerve 
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iroad,  whitish.  AreoJation  as  in  the  last,  but  usually  rather 
more  obscure.  Capsule  and  peristome  almost  or  exactly  as  in 
that  species. 

Hab.     Mountain  rocks  and  sand-hills.     Very  rare,  and  sterile. 

In  its  typical  form  this  plant  is  at  once  known  from  the  other  species  of  the  genus 
by  its  rigid,  brittle  leaves  only  slightly  twisted  and,  indeed,  sometimes  almost  straight 
and  erect  when  dry,  very  narrow  above  and  brilliantly  shining  at  the  back  ;  when 
moist  the  straighter  more  rigid  leaves  distinguish  it  from  TV.  tortuosumt  and  the 
elongate,  subulate  points  from  all  other  species.  I  have,  however,  received 
specimens  from  two  or  three  localities  in  Labrador  showing  a  distinct  approach  to 
TV.  ioritiosum  ;  the  leaves  on  some  of  the  plants,  and  even  the  lower  leaves  on  some 
stems  in  which  the  upper  ones  are  quite  typical,  being  strongly  contorted  when  dry, 
-crisped  and  undulate  at  the  margin,  and  when  moist  slightly  Hexuose  and  undulate  ; 
hardly,  indeed,  to  be  recognised  from  the  var.  fra^ilifolium  of  TV.  toriuosum  except 
by  the  leaves  somewhat  firmer,  the  very  shining  nerve,  and  the  presence  (usually)  of 
some  rigid  and  less  curved  leaves.  It  is  probable  that  this  very  curious  and  interest- 
ing species  will  be  found  to  be  allied  by  intermediate  forms  somewhat  closely  with 
TV.  iortuosuntj  as  is  undoubtedly  the  case  with  some  of  the  other  species  of  the  genus. 

Tht  fruit  has  only  been  found  in  two  or  three  continental  localities. 


45.    PLEDROOaffiSTE  Lindb.    . 

Leaves  somewhat  serrate  or  denticulate  above,  from  a 
sheathing  base  ;  hyaline  cells  at  base  marginal  only,  the  median 
coloured.  Fertile  flowers  axillary.  Peristome  long,  slightly 
twisted,  papillose.     Dioicous. 

A  very  distinct  genus  both  in  general  appearance  and  in 
structure,  and,  as  Braithwaite  remarks,  with  something  the  habit 
-of  Leptodontium. 

Deriv.— irX€vpo-(pleuro)  side,  andxa'^i;  (chaete)  a  hair,  bristle. 
From  the  lateral  setae. 

1 .    PleurochaBte  squarrosa  Lindb.    (Barbula  squarrosa  Brid., 
Schp.  Syn.)  (Tab.  XXXIL  E.). 

Yellowish  green,  i-2i  inches  high,  stems  flexuose,  loosely 
tufted,  often  scattered  and  mixed  with  other  plants,  branched. 
Leaves  rather  crowded,  larger  in  the  coma,  squarrose  and 
flexuose  from  an  erect  sheathing  base ;  when  dry  strongly  but  not 
closely  contorted,  from  the  wide  base  quickly  narrowed, 
lanceolate-acuminate,  slightly  undulated  ;  margin  plane,  finely 
denticulate  above  the  base,  near  apex  more  distinctly  and 
irregularly  dentate  ;  nerve  strong,  reaching  to  or  slightly 
beyond  the  apex  ;  median  basal  cells  small,  short,  firm, 
rectangular     with     rounded     angles,     pellucid,     coloured  ;     the 
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marginal  for  several  rows  much  larger,  thin-walled,  hyaline,, 
abruptly  passing  into  the  median  ones  and  forming  a  very 
distinct  hyaline  band,  gradually  narrowing  upwards  and  reaching 
to  or  beyond  the  top  of  the  sheathing  base  ;  upper  areolation 
small,  rounded-quadrate,  rather  obscure,  finely  papillose. 
Perichcetia  lateral,  the  bracts  numerous,  with  a  longer,  sub- 
sheathing  base  ;  seta  long,  red,  paler  above ;  capsule  oblong- 
cylindrical,  rather  large,  dark  reddish  brown  ;  lid  shortly 
rostrate  ;  peristome  red,  fragile,  forming  about  a  single  spiral 
turn. 

Hab.  Sandy  and  stony  shores,  and  banks,  usually  near  the  sea,  and  chiefly  in 
the  South  ;  not  reaching  further  North  than  Derbyshire  and  Wicklow.  Rare  and< 
sterile.     Fruiting  on  the  continent  in  spring. 

The  squarrose  tapering  leaves  from  an  erect  and  sheathing  base,  and  the  general 
straggling  and  rather  untidy  appearance  of  this  moss,  together  with  its  accustomed 
habitat,  make  this  an  easily  recognised  species  ;  and  under  the  microscope  the  basal 
areolation  is  seen  to  be  quite  distinct  from  that  of  any  other  plant  of  the  Order.  The 
serrations  are  sometimes  distinct,  but  are  often  too  fine  to  be  seen  without  the 
microscope. 

Tribe  j.     Cinclidotese. 

Plants  robust,  aquatic  or  riparian  ;  leaves  large,  solid  in 
texture,  bordered.  Capsule  immersed  or  exserted.  Peristome 
of  16  slender  teeth  bi-trifid  above,  more  or  less  latticed  below  with 
connecting  bars. 


46.    OINOLIDOTUS  P.  Beauv. 

Characters  those  of  the  Tribe  as  given  above.  The  fruit  is 
sometimes  apical,  but  typically  cladocarpous,  being  produced  at 
the  extremity  of  short  lateral  branches.  The  aquatic  species 
have  a  habit  somewhat  approaching  Fontinalis,  being  dark-hued 
and  long-stemmed,  with  long,  blackish  leaves.  The  European 
species  are  all  dioicous. 

Deriv. — KiyKXiZayros  (kinklidotos),  latticed  ;  alluding  to  the 
latticed  peristome. 

/  Plant  elongate,  usually  floating ;  capsule  immersed    2.  fontinaloides 

\Plant  short,  more  or  less  erect ;  capsule  exserted 2 

/Leaves  densely  papillose /.  Brebissoni' 

VLeaves  smooth  rtparius 
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1.    Cinclidotus    Brebissoni    Husnot     (Tor tula     Brebissoni 

Fior-Mazz. ;  Barbula  mucronata  Brid.,  Braithw.  Br.  M.  Fl., 

Vol.  I.,  p.  276  ;  Cinclidotus  riparius  var.  terrestris 

B.  &  S.,  Schp.  Syn.)     (Tab.  XXXII.  F.). 

Terrestrial,  erect,  in  large  soft  tufts,  1-2  inches  high,  dark 
green  above,  blackish  below,  slightly  branched.  Leaves  larger 
and  more  crowded  at  the  summit  of  the  stem,  erecto-patent  or 
spreading,  spirally  twisted  when  dry,  especially  the  younger 
ones,  1-1%  lines  long,  broadly -Ungulate,  rounded  and  obtuse, 
shortly  mucronate  with  the  thick,  excurrent  nerve ;  margin 
strongly  revolute  to  apex,  becoming  united  and  thickened  above  ; 
cells  at  base  hyaline,  shortly  rectangular,  small,  above  very 
small,  rounded-hexagonal,  very  chlorophyllose  and  opaque, 
densely  papillose  on  both  sides.  Seta  stout,  terminal,  yellowish 
brown,  3-5  lines  long ;  capsule  cylindric,  rather  large,  narrowed 
at  the  mouth  ;  lid  rostellate  or  shortly  rostrate ;  annulus  none ; 
peristome  rather  short,  once  twisted,  teeth  from  a  very  narrow 
basal  membrane,  red,  slender,  papillose,  fragile. 

Hab.  Rocks  and  stumps  of  trees  by  water.  Not  common.  Fr.  spring  and 
early  summer. 

This  species  bears  some  resemblance  to  Tortula  mutica  ;  but  that  is  of  a  more 
larid,  yellowish  colour,  with  broader,  spathulate  leaves  which  are  less  twisted  when 
dry,  and  which  have  the  nerve  hardly  excurrent  and  less  distinct  at  back,  not  con- 
spicuously pale  and  shining  as  it  is  in  the  present  plant.  It  is  very  nearly  allied  to 
C.  riparius^  with  which  it  has  been  often  united,  but  the  seta  in  that  plant  is  shorter, 
and  thicker,  the  leaves  are  less  twisted,  indeed  almost  unaltered  and  appressed  when 
dry  ;  and  under  the  microscope  the  plane  margins  and  smooth  cells  easily  distinguish 
it.  There  is  no  doubt  as  to  the  right  to  specific  rank  of  the  present  moss,  but  it  is 
not  so  clear  whether  it  should  be  placed  under  Tortula  or  Cinclidotus^  between  which 
two  genera  it  undoubtedly  forms  a  connecting  link.  The  structure  of  the  peristome  is 
that  of  Cinclidotus^  and  the  slight  twisting  of  the  teeth,  even  were  it  peculiar  to  this 
species  and  not  common  to  the  others  of  the  genus,  cannot  be  held  of  importance, 
especially  under  the  system  of  classification  here  adopted. 

[Oinclidotus  ripciriuB  Amott    (Gymnostomum  ripanum  Host) 
(Tab.  XXXII.  G.). 

Resembling  the  last  species,  but  aquatic  rather  than 
terrestrial ;  stems  usually  longer  than  in  that,  but  shorter  than  in 
C  fontinaloides,  variously  branched.  Leaves  oblong-Ungulate, 
obtuse  and  usually  mucronate  with  the  excurrent  nerve  ;  or  widely 
acute  and  apiculate,  about  equalling  the  last  in  size,  less  twisted 
when  dry,  usually  appressed  and  flexuose,  but  not  crisped  nor 
much  twisted  ;  margin  thickened,  but  less  abruptly  than  in  C, 
Brebissoni,  and  not  recurved ;  nerve  60-100  /x  wide  at  base,  more 
or  less  shortly  excurrent  or  ceasing  just  below  the  apex  ;  areolation 
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resembling  that  of  the  last  but  smooth  or  very  faintly  papillose, 
the  walls  not  much  incrassate,  the  basal  usually  shorter  and  less 
pellucid.  Seta  from  the  apex  of  the  stem  or  branches,  short, 
/--2>i  lines  long,  very  thick ;  capsule  broadly  oblong,  slightly 
curved,  lid  stout,  acutely  conical -rostrate,  curved;  peristome 
yellowish,  lightly  papillose. 

Hab.  Stones  in  streams.  Recorded  from  R.  Fergus,  Ennis  ;  and  R.  Teme, 
Ludlow.     Both  sterile.     Fr.  summer. 

I  have  examined  specimens  gathered  by  Mr.  Weyman  in  the  R.  Teme,  and 
referred  to  C.  riparius  by  Mr.  W.  P.  Hamilton,  and  afterwards  conBrmed  by  Mr.  J. 
E.  Bagnall  and  Dr.  Braithwaite,  and  I  feel  very  little  doubt  that  it  represents  a  form 
of  the  next  species,  with  shorter,  rather  broader  leaves  than  usual,  and  I  find  that  Mr. 
Bagnall  is  now  inclined  towards  the  same  view.  The  Irish  plant  is  very  similar,  but 
has  the  nerve  very  stout,  120-160  ju  wide  at  base,  as  in  the  ordinary  forms  of 
C  fontinaloides. 

I  have  gathered  a  plant  in  the  Pyrenees  in  1902  which  has  the  leaves  resembling 
those  of  Mr.  Wey man's  plant  but  even  more  short  and  obtuse,  with  very  narrow  nerve, 
which  nevertheless  is  shown  by  the  fruit  to  belong  to  C,  fontinaloides.  According  to 
Limpricht,  the  cells  in  C.  riparius  may  be  faintly  papillose,  while  in  certain  forms  of 
C  fontinaloides  ihey  are  practically  smooth,  and  I  am  compelled  to  come  to  the 
conclusion  that  it  is  impossible  to  separate  short  and  short-leaved  forms  of  the  latter 
from  C.  riparius  with  any  certainty  in  the  absence  of  fruit.  Taking  these  facts  into 
account,  I  have  scarcely  any  doubt  that  the  British  plants  both  belong  to  C 
fontinaloides.  The  opinion  of  Mons.  Theriot  also,  who  knows  these  plants  well, 
fully  confirms  the  view  that  it  would  be  unsafe  to  found  an  entirely  new  record  of 
C.  riparius  upon  barren  plants  alone. 

The  seta  in  this  species  sometimes  springs  from  a  very  short  lateral  branch,  in 
which  case  the  plant  is  cladocarpous  ;  this  occurs  on  the  same  tuft  with  the  fruit  in 
the  ordinary  position,  and  shows  the  slight  value  to  be  attributed  to  this  character.] 

2.    Oinclidotus  fontinaloides  P.  Beauv.    (Hypnum  fontina- 
loides Lamarck)  (Tab.  XXXII.  H.). 

Aquatic,  stems  long  and  flexuose,  2-8  inches  long,  in  large 
dense  masses  of  a  dull  green  or  more  frequently  dark,  almost  black 
colour,  with  short  lateral  branches ;  the  lower  leaves  usually 
worn  away  by  the  water  so  that  only  the  stiff  bristly  nerves  are 
left  clothing  the  stem.  Leaves  long,  more  or  less  spirally 
twisted  when  dry  and  occasionally  slightly  so  when  moist,  flexuose, 
often  slightly  secund,  narrowly  oblong-lanceolate,  decurrent,  /^ 
to  nearly  2  lines  in  length,  more  tapering  than  in  the  two  previous 
species,  obtuse  or  shortly  acute,  but  not  acuminate,  margin  plane, 
strongly  thickened  to  apex  ;  ner\'e  60-170  /x  wide  at  base,  usually 
slightly  excurrent  in  a  short  mucro,  but  occasionally  vanishing  at 
point ;  cells  small,  rounded-hexagonal,  usually  incrassate ;  small 
and  rectangular,  not  much  enlarged  at  the  base.  Upper  cells 
faintly  papillose.  Fruit  terminal  on  short  lateral  branches, 
immersed  in  the  long,  tapering,  often  secund  perichaetial  bracts  or 
slightly  emergent,  seta  very  short ;  capsule  ovate-oblong,  bright 
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reddish  brown ;  lid  acutely  conical-rostrate,  curved,  red,  peristome 
purple-red,  twisted,  long  ;  the  teeth  filiform,  branching  above  into 
two  or  three  divisions,  spirally  twisted  round  the  long,  exserted, 
persistent  columella. 

Hab.  Rocks  and  occasionally  wood  in  streams,  where  frequently  submerged  ; 
fre(}uent ;  especially  common  on  stones  in  mountainous  rivers.  Fr.  summer,  but 
variable. 

A  very  distinct,  though  somewhat  variable  plant,  readily  known  by  its  dark 
colour  with  long,  twisting  leaves,  and  when  fruiting,  which  it  usually  does  abundantly, 
by  the  reddish  brown  capsules  with  strong  red  lid,  which  alone  when  the  fruit  is  ripening 
protrudes  from  the  perichsetium  ;  but  after  maturity  the  bracts  become  divergent,  and 
the  capsule  slightly  emergent,  so  as  to  be  mere  conspicuous.  Grimmia  apocarpa  var. 
rivularis  and  Ortkotrichum  rivulare  both  somewhat  resemble  it  at  first  sight,  and  are 
often  found  in  its  company  ;  lx)th  however  are  quite  different  when  more  closely 
examined,  the  shorter,  less  flexuose  leaves  alone  readily  distinguishing  them. 
Cinclidotus  ri partus  is,  as  has  been  mentioned  when  describing  that  species,  very  close 
to  some  forms  of  it  in  growth  and  leaf  structure,  but  the  fruit  is  quite  distinct. 

When  growing  on  the  banks  of  lowland  streams  the  black  colour  is  more 
frequently  wanting,  the  plant  is  more  robu-st,  with  wider  leaves  of  a  dull  green,  less 
frequently  secund.  On  the  other  hand  Mr.  W.  Ingham  has  described  a  var.  pseudo- 
aquaticus  with  leaves  narrow,  tapering  and  acutely  pointed,  and  strong  broad  nerve, 
liearing  some  resemblance  to  C,  aquaticus,  a  continental  species,  which  in  habit 
closely  resembles  the  present,  but  has  longer,  narrower,  more  decidedly  falcato-secund 
leaves  with  a  thicker  nerve,  and  the  capsule  exserted  on  a  seta  almost  equal  in  length 
to  the  perichaetial  bracts.  It  has  been  recorded  from  a  single  locality  in  Ireland,  but 
according  to  Dr.  Braithwaite  there  is  some  doubt  as  to  the  accuracy  of  the  record. 


Order  X.    ENCALYPTACEyE. 

Erect,  terrestrial  or  rupestral  plants,  usually  caespitose. 
Leaves  linear.  Ungulate  or  spathulate  ;  lower  areolation  thin, 
hyaline,  fragile,  the  upper  small,  opaque  with  chlorophyll  and 
strong  verruculose  papillae.  Calyptra  large,  enclosing  the  whole 
capsule,  campanulate  or  cucullate,  smooth  or  plicate.  Peristome 
double,  single,  or  none. 


47.    ENOALYPTA  Schreb. 


Capsule  erect,  cylindric,  on  a  long  seta.  Calyptra  cam- 
panulate-cylindric,  inflexed  at  base  when  young,  finally  entire  or 
ciliated  ;  not  plicate  ;  with  a  long  straight  beak  ;  peristome 
extremely  variable.     Leaves  as  described  above. 

The  plants  of  this  genus  are  easily  recognised  not  only  by  the 
form  and  areolation  of  their  leaves,  but  especially  by  the  large 
glossy,  extinguisher-like  calyptra,  which  persists  until  the  fruit  is 
quite  ripe,  and  usually  only  falls  with  the  lid  when  that  separates. 
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The  peristome  is  in  many  species  extremely  fragile,  in  some 
quite  absent ;  in  those  species  in  which  it  occurs  it  presents  very 
diverse  and  interesting  characters ;  in  some  few  it  is  double,  the 
outer  teeth  showing  the  characters  of  the  Diplolepideae ;  in  others, 
where  it  is  single,  the  teeth  are  constituted  on  the  plan  of  some  of 
the  Aplolepideae  belonging  to  Dicranaceae  ;  while  in  others,  again, 
they  bear  a  nearer  resemblance  to  those  of  Polytrichum,  thus 
connecting  the  Order  with  the  Nematodonteae.  On  the  whole,, 
their  true  position  appears  to  be  at  the  meeting  point  of  the 
Aplolepideae  and  the  Diplolepideae,  while  at  the  same  time  there 
is  a  close  and,  indeed,  remarkable  resemblance  between  them  and 
some  of  the  species  of  Tortula,  especially  those  of  the  Section 
Syntrichia,  a  resemblance  which  in  the  leaves  is  surprisingly 
close. 

There  is  a  great  uniformity  in  the  areolation  of  the  leaves, 
and  except  in  the  case  of  E.  commutata,  which  has  smaller  cells 
than  any  of  the  other  British  species,  I  do  not  think  any  reliance 
can  be  placed  on  the  relative  size  of  the  cells  ;  Wilson,  for 
instance,  describes  those  of  E.  vulgaris  as  being  larger  than  in 
E,  ciliata,  but  some  specimens  of  the  latter  have  them  distinctly 
larger  than  is  the  case  with  E,  vulgaris, 

Deriv. — ryKaAvTrTO)  (enkalypto),  to  cover  with  a  veil. 
Referring  to  the  large  calyptra. 


/Ls.  recurved,  with  tapering  acumen  ;  cells  about  10  ju /.  commutata 

\Ls.  with  broader  points,  not  tapeiing  ;  cells  about  15  ju    2 

TLs.  obtuse,  rather  cucullate  ;  nerve  scabrous  at  back  near  apex;  capsule  with 

2-{         spiral  striae .J",  streptocarpa 

(^ Nerve  scarcely  rough  at  back,  usually  excurrent 5- 


/Calyptra  fringed  at  base  ;  capsule  smooth  ;  peristome  present    3.  ciliata 

^\Gilyplra  not  regularly  fringed  at  base   4 

/Capsule  with  vertical  striae  ;  peristome  present    4.  rkabdocarpa 

^  \ Capsule  smooth ;  peristome  rarely  present 2,  imlgaris 

A.    PSILOTHECA. 

Capsule  smooth  or  very  indistinctly  striate. 

1 .    Encaljrpta  commutata  Nees  &  Hornsch.  (Leersia  alpina 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XXXII.  I.). 

Dull,  lurid  green,  1-2  inches  high.  Leaves  from  an  erect 
sheathing  base  slightly  reflexed  and  squarrose,  appressed  and 
incurved  when  dry,  the  upper  twisted  ;  broadly  lanceolate- 
acuminate,  acute,  cuspidate  or  almost  piliferous  with  the  excur-^ 
rent,  stout  reddish  nerve,  slightly  undulate,  margin  plane  ;  cells 


Digitized  by  VjOOQIC 


47-   ENCALYPTA.  251 

at  base  rectangular,  hyaline,  often  coloured  deep  orange  red,  3-5. 
times  as  long  as  broad,  with  3-4  rows  at  margin  longer,  narrower, 
yellow,  forming  a  distinct  border ;  upper  cells  very  small,  about 
10  /x  in  diameter,  rounded-quadrate  or  hexagonal-quadrate, 
obscure,  crenulate-papillose  at  margin.  Seta  red,  twisted ; 
capsule  shortly  and  widely  cylindrical,  abruptly  contracted  at 
base  with  an  indistinct  neck  ;  bright  brown,  smooth,  lid  with 
a  long  subulate  beak  ;  mouth  narrow,  with  a  thin  annular 
membrane,  peristome  none,  Calyptra  much  longer  than  the 
capsule,  irregularly  lobed  or  torn  at  the  hardly  expanded  base, 
not  papillose,    Autoicous. 

Var.  ^,  imberbis  Lindb.  Leaves  slightly  cucullate  at  apex 
with  the  incurved  margins,  somewhat  obtuse,  with  the  nerve 
vanishing, 

Hab.  High  mountain  rocks ;  rare.  Ben  Lawers  and  others  of  the  Breadalbane 
Mts.  ;  Ingleborough.     The  var.  /3»  Ben  Lui  (Holt),     Fr.  late  summer. 

This  species  is  at  once  known  by  its  acute,  tapering  leaves,  with  smaller  upper 
areolation,  and  smooth  capisules.  The  calyptra,  though  less  frequently  fringed  than-  ' 
in  E.  ciliata^  is  often  considerably  torn  at  tne  base.  The  leaves  when  pressed  out 
under  a  cover-glass  have  a  very  distinct,  almost  panduriform  outline,  the  margins  just 
at  the  point  of  reflexing  above  the  sheathing  base  usually  becoming  involute  so  that 
the  leaf  appears  constricted  in  the  middle. 

As  is  usual  in  this  genus,  the  papillose  nature  of  the  areolation  causes  the  surface 
of  the  leaf  to  be  dull,  not  glossy,  when  dry,  but  the  excurrent  nerve  point  is 
extremely  bright  and  shining. 

2.    Encalypta  vulgaris  Hedw.   (Leersia  exstinctoria  Leyss.,. 
Braithw.  Br.  M.  Fl.)  (Tab.  XXXIII.  A.). 

Short,  less  than  i-inch  in  height,  deep  or  yellowish  green,, 
closely  tufted.  Leaves  spreading,  strongly  twisted  when  dry, 
about  I J  lines  long,  elliptic-oblong,  obtuse  and  rounded  or  more  or 
less  acute  at  apex,  with  the  nerve  vanishing  or  excurrent ;  much 
narrowed  at  the  base ;  margin  plane,  very  rough  with  verruculose 
papillae  ;  lower  cells  hyaline,  rectangular,  the  marginal  much 
narrower  in  a  few  rows,  forming  a  border  which  is  often 
yellowish ;  the  upper  larger,  more  distinct  and  more  pellucid  than 
in  the  last  (about  15  /x),  hexagonal -quadrate,  usually  regularly 
seriate,  very  papillose.  Seta  red,  Calyptra  covering  all  capsule, 
incurved  at  base,  which  is  entire  or  only  shortly  lobed,  scabrous 
at  apex  and  sometimes  below.  Capsule  smooth,  resembling  that 
of  the  last,  when  dry  and  empty  faintly  plicate;  peristome  wanting- 
or  of  short,  very  fragile  and  fugacious  teeth.     Autoicous. 

Hab.     Walls  and  banks,  frequent.     Fr.  late  spring. 
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Many  varieties  have  been  described  or  this  moss,  chiefly  founded  upon  the 
presence  or  absence  of  a  peristome  and  the  form  of  the  leaf- apex.  The  former  is, 
however,  a  most  uncertain  character,  and  its  presence  does  not  appear  to  be 
correlated  with  any  particular  form  of  leaf;  and  as  almost  every  degree  of  obtuseness 
and  of  acuteness  is  found  in  the  latter,  it  does  not  seem  worth  while  to  found  varieties 
on  a  sinjQrle  character  which  at  best  can  be  ill-deflned  ;  the  following  are  the  most 
important  forms  : — Var.  pilifera^  leaves  terminating  in  a  long  cuspidate  point  formed 
by  the  lamina  or  the  excurrent  nerve ;  var.  obtusifolia^  leaves  rounded  and  obtuse, 
concave  above,  nerve  vanishing  ;  var.  Uevigata^  leaves  apiculate,  calyptra  hardly 
papillose.  The  peristome  even  when  present  is  very  difficult  to  find,  being  extremely 
fugacious,  and  it  is  probable  that  even  when  apparently  wanting  its  absence  is  due,  in 
some  cases,  at  least,  to  the  adhesion  of  the  teeth  to  the  interior  of  the  lid,  which 
carries  them  away  when  it  separates. 

When  in  fruit  there  is  no  difficulty  in  identifying  E.  rml^^aris^  the  smooth  capsule 
and  entire  calyptra  separating  it  from  all  the  species  but  the  preceding,  which  is  quite 
different  in  the  form  of  the  leaves  and  areolation.  E,  streptocarpa  is  known  by  the 
nerve  scabrous  at  back  near  apex,  the  longer  leaves,  and  far  more  robust  habit. 

The  nerve  and  cell  walls  at  the  base  of  the  leaf  are  sometimes  red  ;  but  not  so 
highly  nor  so  constantly  so  as  in  the  other  species. 

3.    Encctljrpta  ciliata  Hoflfm.  (Leersia  ciliata  Hedw. ;  Leersia 
laciniata  Hedw.,  Braithw.  Br.  M.  Fl.)  (Tab.  XXXIII.  B.). 

About  one  inch  high,  bright  green.  Leaves  rather  large, 
\\'2\  lines  long,  broadly  Ungulate  or  obovate-oblong,  rounded  at 
apex  and  apiculate,  spreading ;  incurved  and  crisped  when  dry ; 
slightly  undulate  towards  the  margin,  which  is  narrowly  recurved 
about  the  middle ;  nerve  yellowish,  rather  glossy  at  back  when 
dry,  vanishing  below  the  apiculus  or  excurrent  in  a  short  mucro ; 
basal  cells  lax,  hyaline,  rectangular,  with  red  walls,  the  marginal 
narrower  and  paler  in  several  rows,  less  distinct,  however,  than  is 
usual  in  the  foregoing  species ;  above,  the  cells  are  similar  to 
those  of  E.  vulgaris,  opaque,  with  distinct  pellucid  walls,  highly 
papillose.  Seta  yellowish  or  pale  red.  Calyptra  straw-coloured, 
with  an  everted  rim  at  hsis^,  fringed  with  narrow,  often  spreading 
laciniae,  smooth  at  apex.  Capsule  cylindric,  greenish  brown, 
finally  pale  reddish  brown,  smooth,  contracted  below  the  mouth 
when  dry,  with  a  short  indistinct  neck.  Peristome  single,  teeth 
red,  lanceolate,  connivent  or  erect  when  dry,  strongly  incurved 
over  the  mouth  of  the  capsule  when  moist.     Autoicous. 

Hab.     Mountain  rocks,  not  common.     Fr.  late  summer. 

E.  ciliata  is  at  once  known  by  the  smooth  capsule,  fringed  calyptra,  paler  seta, 
etc  ;  the  margin  of  the  leaves  is  also  usually  recurved,  though  very  narrowly. 

There  is  considerable  discrepancy  between  authors  as  to  the  peristome,  some 
describing  it  as  erect  when  moist,  incurved  and  arched  over  the  mouth  when  dry ; 
others  as  connivent  when  moist,  and  erect  when  dry.  As  a  matter  of  fact,  I  find  on 
the  same  tuft  mature  capsules  with  the  dry  teeth  inflexed,  erect,  or  slightly  spreading, 
in  proportion  to  the  degree  of  dispersal  of  the  spores, — the  more  empty  the  capsules 
the  more  divergent  being  the  teeth  ;  all,  however,  becoming  strongly  inflexed,  indeed 
flattened,  over  the  mouth  of  the  capsule  as  soon  as  moistened.  I  have  never  seen  a 
specimen  with  the  peristome  of  the  very  remarkable,  if  not  unique,  nature  described 
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by  Schimper  and  Braithwaite,  namely,  becoming  more  paietU  when  moistened  ; 
indeed,  one  is  tempted  to  suspect  a  slip  of  the  pen. 

It  may  be,  perhaps,  of  some  interest  in  connection  with  the  above  question  ta 
note  that  when  once  rendered  indexed  by  moistening,  the  teeth  of  the  peristome,  at 
least  in  my  experience,  do  not  regain  their  erect  position  upon  drying. 

E.  apofhysata  Nees  &  Homsch.,  a  continental  species,  differs  in  the  longer  paler 
capsule,  with  a  more  distinct  neck,  and  with  the  teeth  of  the  peristome  paler, 
perforated  along  the  median  line,  not  entire  as  in  our  plant. 


B.    RHABDOTHECA. 
Capsule  ribbed  or  striate,  longitudinally  or  spirally. 

4.  Encalypta  rhabdocarpa  Schwaeg.   (Leersta  rhabdocarpa 

Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XXXIII.  C). 

Densely  tufted,  i-2  inches  high,  deep  green.  Leaves  re- 
sembling those  of  E.  vulgaris,  but  rather  more  narrow  at  the 
point ;  obtuse  or  acuminate,  the  nerve  vanishing  below  the  apex 
or  excurrent  in  a  mucro  or  short  hair  point ;  ar eolation  as  in  E, 
vulgaris.  Seta  red.  Calyptra  rather  short,  very  little  torn  at 
the  base,  scabrous  above.  Capsule  small,  oblong-cylindric,  when 
mature  brown,  with  8-16  reddish  straight  ribs  ;  when  dry  and 
empty  narrowly  cylindric,  narrowest  in  the  middle,  very  closely 
and  deeply  sulcate ;  apophysis  distinct,  wide  when  dry ;  peristome 
single^  teeth  short,  pale,  entire  or  bifid.     Autoicous. 

Hab.  High  mountain  rocks,  rare.  Also  on  sand  links  at  sea  level,  Caiihness^ 
(I^ev.  D.  Liilie).     Fr.  late  summer. 

The  small,  strongly  ribbed  capsule  is  quite  distinct,  and  cannot  be  mistaken  for 
that  of  any  other  species.  The  leaf  differs  widely  from  E.  commutata  in  outline  and 
areolation  ;  from  E.  ciliata  in  the  plane  margins  and  less  distinct  areolation ;  it  is 
known  from  E,  streptocarpa  by  the  more  slender  habit,  smaller  leaves,  and  smooth 
nerve.  There  appears  to  be  no  distinctive  character  by  which  the  leaf  can  be 
recognised  from  E.  imlgaris^  but  the  habitat  alone  would  almost  always  be  a  sufficient 
guide  ;  E,  vulgaris  is  however  occasionally  found  in  alpine  situations. 

5.  Encalypta  streptocarpa  Hedw.  (Leersia  contorta  Lindb.,. 

Braithw.  Br.  M.  Fl.)  (Tab.  XXXIII.  D.). 

Robust,  I -2 J  inches  high,  densely  tufted,  dull  or  yellowish 
green  ;  stems  straight,  rigid.  Leaves  spreading,  when  dry 
crisped,  incurved  and  slightly  twisted,  long  (2-2  lines),  elongate^ 
lingulate,  often  a  little  narrower  in  the  middle  than  above  and 
below,  obtuse  or  obtusely  pointed,  undulate,  margin  plane,, 
sometimes  incurved  and  sub-cucullate  at  point ;  nerve  thick,. 
vanishing  below  the  apex,  scabrous  at  back,  Areolation  as  in  E, 
vulgaris,     Perichaetial   bracts   acuminate,  from  an  oblong  base. 
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Seta  long,  red ;  capsule  long,  cylindrical,  with  eight  reddish  spiral 
ribs ;  when  dry  spirally  sulcate ;  calyptra  very  long,  scabrous  at 
tip,  laciniate  at  mouth.  Peristome  double  ;  outer  teeth  very  long, 
red,  filiform,  papillose  ;  inner  half  the  length  of  the  outer,  32,  pale, 
slender,  filiform,  adherent  to  the  outer  by  their  thin  basal 
membrane.     Dioicous. 

Hab.  Limestone  banks  and  mortar  of  walls.  Not  uncommon,  but  exceedingly 
rare  in  fruit,  which  ripens  in  late  summer. 

This  fine  species  is  often  abundant  on  the  mortar  of  stone  walls  and  bridges  in 
our  mountain  districts,  but  almost  always  barren.  It  is  much  more  robust  and  rigid 
than  our  other  species,  with  longer  leaves,  which  are  more  constantly  obtuse,  without 
any  apiculus  or  excurrence  of  the  nerve;  and  the  sharp  papillse  at  the  back  of  the 
nerve,  which  towards  the  apex  usually  point  forward,  and  render  it  almost  hispid,  are 
found  in  no  other  of  our  species. 

E.  procera  B.  &  S.,  a  continental  and  American  species  somewhat  resembling 
this  but  much  rarer,  is  autoicous,  with  straight  striae,  and  with  the  leaves  more 
apiculate  and  with  recurved  margins. 


SUB-GROUP  IL     DIPLOL£P/DEy£, 


Peristome  normally  double,  occasionally  single,  rarely 
wanting.  When  present  each  outer  tooth  consists  of  two  layers 
of  plates,  the  outer  layer  of  two  series  divided  by  a  vertical  line, 
the  inner  of  a  single  series  extending  across  the  width  of  the 
tooth,  which,  therefore,  when  viewed  from  the  dorsal  or  exterior 
surface,  presents  a  dividing  line  down  the  centre ;  the  ventral  or 
interior  surface,  on  the  other  hand,  being  without  this  division. 
The  inner  peristome  when  present  is  usually  composed  of  thinner 
and  more  delicate  tissue,  consisting  of  two  thin  layers  of  plates, 
the  external  layer  divided  by  16  vertical  lines,  alternating  with 
the  outer  teeth,  the  internal  variously  divided. 

This  Sub- Group  contains  by  far  the  greatest  number  of  the 
mosses,  including  the  whole  of  the  pleurocarpous  species,  and 
some  of  the  most  extensive  Orders  of  the  acrocarpous  ones. 
Philibert  has  shown  that  the  single  peristome  of  the  Aplolepideae 
is  the  homologue,  not  of  the  outer,  but  of  the  inner  peristome  of 
the  Diplolepideae.  It  is,  therefore,  misleading  to  speak  of  the 
outer  layer  of  teeth  in  the  latter  as  the  peristome  and  the  inner  as 
the  endostome,  a  term  occasionally  used  ;  it  would,  indeed,  be 
more  in  accordance  with  the  actual  facts  to  term  the  latter  the 
peristome  and  the  outer  layer  the  exostome. 

Deriv.— Si7rXo-(diplo)  double,  and  A.€irt8-(lepid)  a  scale  or 
plate. 
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♦  Diplolepideas  Acrocarpae. 


Acrocarpous  mosses,  as  in  the  preceding  Orders,  with  a  few 
Tare  exceptions.  Stems  erect,  very  rarely  prostrate,  branching 
frequently  dichotomous. 

In  Anoectangium  the  fruit  is  truly  pleurocarpous,  but  the 
plant  is  erect,  the  stems  dichotomously  branched,  and  the  general 
habit  quite  that  of  the  acrocarpous  mosses. 


Order  XI.    ORTHOTRICHACEiE. 

Plants  usually  growing  in  short  dense  cushions  ;  stems 
■dichotomously  branched.  Leaves  oblong-lanceolate  or  linear- 
lanceolate,  usually  very  hygroscopic ;  cells  more  or  less  rounded- 
hexagonal,  frequently  papillose.  Seta  erect,  often  very  short, 
capsule  exserted  or  more  frequently  more  or  less  immersed ; 
■erect,  symmetrical,  smooth  or  striate.  Calyptra  smooth  and 
cucullate,  or  campanulate  and  plicate,  often  with  erect  hairs. 
Peristome  double  or  single,  rarely  none  ;  the  outer  teeth 
frequently  united  in  pairs.  Growing  on  rocks  or  the  bark  of 
trees. 


48.    ANCEOTANGHUM  Schwaeg. 

Tall,  densely  matted  plants ;  leaves  lanceolate,  papillose, 
areolation  small,  opaque.  Perichastia  on  the  side  of  the  stem ; 
seta  long.  Calyptra  smooth^  cucullate.  Capsule  smooth,  ovate; 
peristome  none. 

A  very  curious  genus,  remarkable  for  the  lateral  fruit,  a 
character  which  has  given  rise  to  much  variety  of  opinion  as  to  its 
true  position  ;  it  is  clear,  however,  that  its  natural  place  is  among 
the  acrocarpous  mosses  rather  than  with  the  true  pleurocarps,  and 
among  these  its  affinity  appears  closest  with  Zygodon,  although  it 
very  closely  resembles  some  species  of  the  genus  Weisia. 

Besides  the  single  British  species,  several  others  are  known, 
one  of  which,  A.  Hornschuchianum  (now  placed  by  Lindberg 
in  a  separate  genus),  was  described  as  British  by  Wilson  in 
the  Bryologia  Britannica,  but  the  plant  referred  to  proved — as 
Wilson  suspected — distinct,  and  is  the  species  described  in  the 
present  work  as  Trichostomum  hihernicum. 

Deriv. — dvo*icTo-(anoikto)  open,  and  ayyciov  (angion)  a  vessel ; 
from  the  wide-mouthed  capsule  in  some  species. 
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1.     AnoBCtangium   compactum    Schwaeg.      (Gymnostomum 

compactum  Schleich. ;  Pleurozygodon  aestivus  Lindb.,  Braithw. 

Br.  M.  Fl.)  (Tab.  XXXIII.  E.). 

In  very  dense  deep  soft  tufts,  pale  vivid  green  on  the  surface, 
bright  brown  below.  Stems  1-4  inches  high,  very  slender,  closely 
compacted  and  interwoven  with  reddish  tomentum.  Leaves 
small,  lanceolate  or  linear-lanceolate,  acuminate  and  acute, 
strongly  carinate,  erecto-patent  ;  when  dry  closely  incurved  and 
slightly  twisted ;  margin  plane,  minutely  crenulate  with  papillae, 
towards  apex  entire  or  sometimes  indistinctly  waved  or  irregular  ; 
nerve  very  prominent  at  back,  green,  vanishing  at  apex  ;  areola- 
tion  very  obscure,  papillose,  quadrate-hexagonal,  small,  opaque, 
at  base  shortly  rectangular,  paler,  more  pellucid.  Perichaetial 
bracts  sub -sheathing,  shining,  not  papillose ;  seta  about  |-inch 
long,  pale.  Capsule  elliptical-oblong,  with  a  more  or  less  distinct 
neck,  pale  brown  with  a  shining  reddish  mouth,  darker  when  old, 
rather  glossy,  thin-walled.  Lid  with  a  very  long  oblique  subulate 
beak.    Peristome  wanting,     Dioicous. 

Var.  ^,  pellucidum  (Anoect,  pellucidum  Wils.).  More 
robust,  with  larger,  broader,  less  carinate  leaves,  more  flaccid 
and  less  rigidly  incurved  when  dry  ;  ar eolation  larger,  muck 
more  distinct  and  pellucid,  smoother,  nerve  rather  narrower. 

Hab.  Shady  silictous  rocks  on  mountains,  not  uncommon  ;  most  frequently 
barren.     The  var.  /3  rare,  Scotch  Highlands.     Fr.  summer  and  autumn. 

A  very  distinct  moss  in  its  brilliant  green  colour  and  compact  habit,  forming  large 
smooth  soft  cushions  on  the  sides  and  in  the  clefts  of  damp  rocks.  The  fruit  is  not 
uncommon,  and  when  found  is  usually  present  in  great  abundance,  the  last  season's 
capsules  often  being  found  side  by  side  with  those  of  the  year,  and  almost  or  quite 
overtopped  by  the  younger  branches.  Zygodon  Mougeotii  differs  in  the  longer  leaves, 
narrower  in  proportion  to  their  length,  Weisia  rupestris  in  the  duller  colour,  more 
obtuse  leaves,  and  longer,  more  hyaline  basal  cells.  W.  curvirostris  is  quite  distinct 
in  the  pellucid  areolation,  and  recurved  margin  ;  Zygodon  lappomcus  differs  in  habit, 
and  in  the  smoother  leaves  as  well  as  in  the  fruit ;  Z,  viridissimtis  in  the  habit, 
recurved  leaves  and  shorter  basal  cells. 

The  var.  pellucidum  is  very  distinct  in  the  areolation,  but  I  have  seen  several 
plants  intermediate  between  it  and  the  type  both  in  leaf  form  and  cells. 

The  leaves  are  not  strongly  hygroscopic  as  is  almost  universally  the  case  in  this 
Order. 


49.    ZYGODON  Hook.  &  Tayl. 

Stems  slender,  dichotomously  branched,  leaves  from  oblong- 
lanceolate  to  linear,  usually  twisted  when  dry.  Capsule  emergent 
or  exserted  on  a  longer  seta,  S-striate,  with  a  distinct  neck ; 
peristome  double,  single  or  yione  ;  calyptra  smooth,  cucullate. 
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I  have  followed  Bruch  and  Schimper  and  other  authors  in 
uniting  Amphoridium  with  Zygodon.  Although  the  sub-immersed 
capsules  of  Z.  lappontcus,  of  a  thicker  consistency  and  with  a 
wider  mouth,  give  the  plant  a  very  different  habit  from  that  of  the 
species  with  longer  setae,  it  is  only  a  question  of  a  very  slight 
shortening  or  lengthening  of  the  seta;  Z.  Mougeotii,  indeed,  in 
this  respect  approaches  the  species  usually  included  under 
Zygodon,  and  the  differences  resolve  themselves  into  slight 
distinctions  in  the  form  of  the  capsule,  hardly  sufficient  to  carry 
generic  rank  when  in  so  many  particulars  the  plants  are  closely 
allied. 

Zygodon  is  nearly  allied  to  Ulota  and  Ortkotrickum, 
differing  principally  in  the  smooth,  cucullate  calyptra,  the  oblique 
beak  of  the  lid,  and  in  the  usually  narrower  leaves  almost  always 
with  plane  margins. 

Deriv. — fvyo-(zygo)  united,  and  oSovs  (odous)  a  tooth,  the 
teeth  of  the  peristome  being  joined  in  pairs. 

/Leaves  toothed  near  ape\    6,  gracilis 

\Leaves  entire .2 

/Leaves  wide,  smooth,  soft,  hyaline  at  base  ;  cells  over  15  ^ .j*.  Forstert 

\ Leaves  narrower,  more  or  less  papillose;  cells  under  10^    3 

/Stems  tall,  matted  ;  Is.  long  and  narrow ;  seta  very  short 4 

•^  \  Stems  short ;  Is.  short  ;  seta  longer  5 

/Ls.  much  curled  when  dry  ;  basal  cells  thin-walled   /.  lafiponicus 

^\Ls.  scarcely  curled  ;  basal  cells  incrassate    2.  Mougtotii 

/Nerve  excurrent  in  a  mucro .j.*  Siirtoni 

^\  Nerve  vanishing  below  apex    6 

,  /  Peristome  absent ;  Is.  spreading,  recurved   .j.  viridissimus 

i^  Peristome  present ;  Is.  patent,  not  recurved 4.  conoideus 

1 .    Zygodon  lapponicus  B.  &  S.  (Gymnostomum  lapponicum 

Hedw. ;  Anosctangium  lapponicum  Hedw.,  Braithw.  Br.  M.  Fl. ; 

Amphoridium  lapponicum  Schp.,  Syn.)  (Tab.  XXXIII.  F.). 

Densely  tufted,  dark  olive  green,  blackish  below,  i-2  inches 
high.  Leaves  spreading,  flexuose,  when  dry  curled  and  con- 
torted, oblong-lanceolate  or  linear-lanceolate,  resembling  those  of 
Anosctangium  compactum,  but  less  papillose,  and  with  slightly 
larger,  rather  more  distinct  areolation,  the  basal  cells  larger, 
thin-walled,  more  pellucid,  or  frequently  hyaline,  margin  plane. 
Capsule  on  a  very  short  seta,  raised  above  or  almost  above  the 
perichaetial  bracts,  oval  with  a  distinct  neck,  when  dry  contracted 
below  the  mouth  and  urceolate,  strongly  8-striate,  reddish  above, 
paler  below,  with  a  deep  red,  thickened  rim  ;  peristome  none. 
Lid  red,  shining,  with  an  oblique  rostellate  beak.  Calyptra  small^ 
cucullate,  brownish.     Autoicous. 
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Hab.     Clefts  of  rocks  on  mountains. ;  not  uncommon.     Fr.  summer. 

When,  as  usually  happens,  the  fruit  is  present  in  abundance,  the  striate,  urceolate 
capsules,  hardly  emergent  above  the  pericbsetial  bracts,  cause  the  plant  to  be  easily 
recognised.  Even  without  fruit  the  small  dense  tufts  of  a  dingy  green,  with  the 
leaves  strongly  curled  when  dry,  have  a  habit  of  their  own  not  resembled  by  many 
mosses. 

2.  Zygodon  Mougeotii  B.  &  S.   (Gymnostomum  Mougeotti 
Bruch ;  Ancsctangium  Mougeotii  Lindb.,  Braithw.  Br.  M.  Fl. ; 

Amphoridium  Mougeotii  Schp.,  Syn.)  (Tab.  XXXIII.  G.). 

In  large  dense  yellowish  tufts,  1-3  inches  high,  brown  below, 
or  rarely  blackish.  Leaves  erecto-patent  or  spreading,  crisped 
when  dry,  longly  linear-lanceolate,  tapering  to  an  acute  point, 
carinate ;  margin  towards  apex  entire  or  slightly  irregular,  hardly 
toothed,  narrowly  revolute  below  ;  cells  narrowly  rectangular  at 
base,  above  shorter,  subquadrate-rounded  or  very  shortly  rect- 
angular, all  incrassate,  pellucid,  and  hardly  papillose.  Nerve 
rather  strong,  vanishing  at  apex.  Capsule  very  shortly  exserted, 
rather  narrower  than  in  the  last,  lid  with  a  longer  beak. 
Peristome  none.    Dioicous. 

Hab.  Damp  rocks,  frequent  in  alpine  and  sub-alpine  districts  ;  fruit  extremely 
rare,  ripened  in  autumn. 

This  species  is  not  likely  to  be  confounded  with  any  of  the  other  species  of  the 
genus,  on  account  of  its  much  longer,  narrower  leaves,  which  however  vary  somewhat 
m  outline,  and  are  occasionally  much  broader  than  in  the  type.  It  is  more  like  IVeisia 
rupes/ris  or  IV.  curviroitris ;  it  has  longer  leaves  than  the  former,  and  is  almost 
always  of  a  more  decided  yellowish  tint ;  the  more  attenuated  leaf  points  and  recurved 
margins  also  separate  it.  The  leaves  are  longer  and  narrower  than  is  usual  in 
W.  curvirostriSf  and  the  basal  areolation  in  that  is  usually  thinner  and  more  hyaline, 
but  some  forms  may  present  considerable  difficulty.  The  present  species  is  rarely 
found  on  calcareous  rocks.  The  fruit  has  hardly  been  found  in  half-a-dozen  British 
localities.  The  seta  is  twice  as  long  as  in  the  last  species,  so  that  the  capsule  is  quite 
exserted,  and  its  height  can  have  no  value  as  a  generic  distinction  between 
Amphoridium  and  Zy^on.  The  leaves  are  less  twisted  and  curled  when  dry  than 
in  the  last  species,  they  are  not  at  all  glossy  at  the  back,  and  hence  the  plant  is  in  that 
state  easily  distinguished  from  the  narrower  leaved  species  of  Trichostomum. 

3.  Zygodon  Viridissimus   R.  Brown    (Bryum  viridissimum 

Dicks.)  (Tab.  XXXIII.  H.). 

In  small  bright  pale  green  cushions  or  patches,  |-i  inch 
high  ;  leaves  spreading  and  recurved,  twisted  when  dry,  but 
not  strongly ;  oblong-lanceolate  or  narrowly  ovate-lanceolate, 
acuminate  to  an  acute  point,  carinate  above  ;  margin  plane, 
minutely  crenulate  with  papillae;  nerve  narrow,  pellucid,  gradually 
becoming  obscure  and  vanishing  usually  at  some  distance  below 
apex ;  cells  at  base  very  shortly  rectangular,  somewhat  rounded 
at  their  angles,  incrassate  ;  above  rounded-hexagonal,  papillose. 
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S'lo  II  in  diameter.  Seta  j-5  lines  long,  pale  ;  capsule  small, 
oval-oblong  or  pyriform,  8-plicate,  contracted  at  the  mouth,  pale 
yellowish  brown  ;  lid  obliquely  rostrate ;  peristome  none  or  rarely 
extremely  rudimentary.    Dioicous. 

Var.  p.  rupestris  Hartm.  (Z,  rupestris  Lindb.).  Slightly 
more  robust,  darker  green.  Leaves  erecto-patent,  not  recurved, 
almost  straight,  narrower,  ligulate-lanceolate. 

Hab.  Trees,  less  frequently  on  rocks,  common.  The  var.  /3  on  rocks  and  walls, 
rare.     Fr.  early  summer  ;  not  commonly  fertile. 

A  pretty  little  species,  but  rarely  found  in  fruit.  When  dry  the  twisted  leaves, 
the  upper  ones  especially,  become  often  turned  to  one  side,  giving  a  somewhat 
homomallous  and  distinct  appearance  to  the  plant.  The  apical  cell  of  the  leaf  is  often 
elon^ed,  smooth  and  quite  different  in  appearance  from  tne  lower  celb. 

The  var.  rupestris  is  a  somewhat  marked  form,  and  is  more  or  less  intermediate 
between  Z.  viridissimus  and  the  following  sub-species.  In  addition  to  the  above 
characters,  Braithwaite  describes  the  nerve  as  reaching  nearly  to  the  point,  and  the 
capsule  as  differing  also  from  the  typical  plant ;  in  fruiting  specimens  from  rocks  in 
Glenlyon,  however,  where  the  leaves  are  clearly  those  of  the  variety,  the  nerve  ceases 
just  as  in  the  type,  and  the  capsules  also  are  qmte  typical. 

There  is  a  peculiar  habit  about  the  present  species,  both  when  wet  and  in  the  dry 
state,  that  makes  it  easy  of  recognition  ;  the  short,  spreading  and  recurved  leaves  are 
-especially  characteristic. 

*  Zygodon  Stirtoni  Schp.  (Tab.  XXXIII.  I.). 

Resembling  the  var.  rupestris  of  the  above,  but  with  the 
leaves  less  acuminate,  the  nerve  strong,  excurrent  in  a  straight, 
thick  mucro,  which  is  smooth  or  papillose,  the  lamina  often 
ending  unequally  on  the  two  sides.  Capsule  a  little  smaller  and 
shorter. 

Hab.  Rocks  and  walb,  principally  near  the  sea ;  rarely  on  trees  ;  not  common. 
Fr.  rare,  spring. 

Although  this  is  usually  a  markedly  distinct  plant,  yet  intermediate  forms  are 
certainly  to  be  found  ;  and  this  &ct,  together  with  the  existence  of  the  var.  rupestris 
above,  must  be  held  sufficient  warrant  for  making  the  present  a  sub-species  of  Z. 
viridissimus^  and  not  allowing  it  the  full  specific  rank. 

Qavate,  jointed  gemmse  are  generally  found  on  the  leaves  and  radicles  of  this 
plant,  as  they  are  also,  but  less  constantly,  on  Z.  viridissimus, 

4.    Zygodon  conoideus  Hook.  &   Tayl.     (Bryum   conoideum 
Dicks.)    (Tab.  XXXIV.  A.). 

Resembling  Z.  viridissimushni  more  slender  ;  leaives  smaller, 
erecto-patent,  straight  or  almost  so  ;  nerve  a  little  more  distinct ; 
cells  rather  larger,  more  distinct,  more  strongly  papillose.  Seta 
very  slender,  as  long  as  in  that  species ;  capsule  smaller,  with 
a    longer,    more   distinct    neck.     Peristome    double,    small  and 
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fugacious ;  outer  of  eight  short  obtuse  teeth,  in  pairs ;  inner  of 
eight  delicate,  fugacious  processes.     Dioicous. 

Hab.     Trees,  rare.     Fr.  early  summer. 

According  to  Boulay,  the  characters,  other  than  that  derived  from  the  presence  of 
a  peristome,  are  inconstant,  and  he  makes  Z.  conoideus  a  sub-species  of  Z.  viridissimus. 
It  is  to  be  remembered  too,  that  very  faint  rudiments  of  a  peristome  have  been  found 
occasionally  in  the  latter  species.  On  the  whole,  however,  I  have  preferred  to  follow 
the  usual  arrangement  and  separate  the  two  ;  not  only  on  the  ground  that  the  presence 
of  a  well  developed,  double  peristome,  is  a  character  of  some  considerable  importance, 
but  also  on  account  of  the  general  consensus  of  opinion,  which  is  borne  out  by  the 
specimens  I  have  examined,  in  fovour  of  a  generally  more  slender  habit  on  the  part  of 
Z.  conoideus,  a  smaller  capsule  with  more  distinct  neck,  straight  leaves,  and  larger  and 
more  distinct  cells. 

5.      Zygodon    Forsteri     Mitt.      (Brymn     Forsteri     Dicks.) 
(Tab.  XXXIV.  B.). 

In  small  compact  dark  green  cushions,  about  |-inch  high  or 
less,  with  pale  radicles  below.  Leaves  erecto-patent,  when  dry 
very  slightly  twisted,  oblong-lanceolate  or  slightly  obovate-spathu- 
late,  apiculate,  not  carinate ;  margin  plane,  entire ;  nerve  strong,^ 
reaching  to  the  apex ;  basal  cells  lax,  hyaline,  rectangular,  with 
thin  walls,  the  upper  hexagonal,  or  quadrate-hexagonal,  much 
larger  than  in  the  previous  species,  16-20  /x  in  diameter,  deep 
green  with  chlorophyll  and  with  highly  pellucid  cell-walls,  not 
papillose.  Seta  stout,  reddish  brown.  Capsule  reddish  or 
yellowish  brown,  thick-walled,  long-necked,  narrowly  pyriform  or 
oblong-pyritorm,  when  ripe  narrowed  above,  and  slightly  con- 
tracted below  the  mouth,  when  old  becoming  narrower,  strongly 
eight-ribbed  ;  lid  shortly  rostrate,  oblique;  peristome  double, 
outer  in  eight  pairs,  which  again  are  somewhat  coherent  two  by 
two,  strongly  reflexed,  inner  of  eight  subulate  processes. 
Autoicous. 

Var.  ^.  Sendtneri  Dixon  (Euzygodon  Sendtneri  Jur.)  (Tab. 
LXIII.  A.).  Leaves  usually  but  not  always  narrower  in  outline  ; 
nerve  very  stout,  excurrent  in  a  short  but  distinct  stout  mucro. 

Hab.  Trunks  of  trees,  very  rare.  Epping  Forest ;  Sussex ;  Somerset.  The 
▼ar.  /3f  Burnham  Beeches,  Bucks.,  1902  (Nicholson ),     Fr.  summer. 

A  very  pretty  and  interesting  species,  and  no  less  rare  than  interesting.  It  has 
very  little  resemblance  to  the  other  species  of  the  genus,  and  Ls  perhaps  more  like  an 
Orthotrichum,  such  as  O.  pulcluilum^  though  it  is  hardly  likely  to  be  passed  over  for 
any  other  moss.  The  cells  are  twice  as  wide  as  those  of  any  of  the  other  species,  and 
of  a  very  clear  and  regular  texture. 

It  IS  found  on  the  continent,  but  never  abundantly,  and  appears  usually  to  confine 
itself  to  a  single  tree  in  each  of  its  localities,  as  has  been  found  to  be  the  case  in  this 
country.  • 


Digitized  by  VjOOQIC 


49-   ZYGODON.  261 

The  var.  B  is  a  very  marked  form,  with  a  striking  development  of  nerve  ;  it  holds 
almost  the  same  relation  to  the  type  that  Z.  Stirioitihcdxs  to  Z.  viridissimus.  The 
stout  excurrent  neive  is  however  the  only  reliable  character,  and  I  do  not  think  the 
plant  is  entitled  to  a  higher  rank  than  a  variety. 

6.    Zygodon  gracilis    Wils.     (Z,    Nowellii    Schp.,    8301.) 
(Tab.  XXXIV.  C). 

In  wide  deep  patches,  1-3  inches  high,  repeatedly  branched, 
dull  brownish  green  above,  reddish  brown  below.  Leaves  spread- 
ing and  recurved,  when  dry  incurved,  very  little  twisted,  oblong- 
lanceolate,  carinate,  sub-undulate,  slightly  tapering  to  a  sub-acute 
point ;  margin  plane,  irregularly  spinulose-dentate  towards  apex  ; 
nerve  narrow,  vanishing  in  or  below  apex;  areolation  at  base 
narrowly  rectangular,  incrassate,  shorter  at  margin  and  sub- 
elliptic  ;  above  very  small,  irregular,  .  quadrate-rounded  or 
rounded-hexagonal,  opaque,  papillose.  Seta  short,  reddish  ; 
capsule  oblong-cylindric,  slightly  inclined,  8-striate;  peristome 
double,  resembling  that  of  Z.  conoideus,     Dioicous. 

Hab.  Calcareous  rocks  and  walls ;  very  rare.  North  of  England  ;  Connemara, 
Ireland.     Fruit  very  rare,  summer. 

A  tare  species,  almost  confined  with  us  to  the  carboniferous  limestone  of  West 
Yorkshire,  and  very  different  in  habit  from  the  other  species,  being  a  taller  plant  than 
most  of  them,  while  of  looser  growth  than  Z.  Mougeotii^  and  of  quite  a  different 
colour.  Under  the  microscope,  or  even  with  the  lens,  it  is  at  once  known  by  its 
spinulose-dentate  leaves. 


50.    ULOTA  Mohr. 

(Weissia  Ehrh.,  Braithw.  Br.  M.  Fl.). 

Usually  growing  in  small  rounded  cushions,  on  trees,  more 
rarely  on  rocks.  Leaves  lanceolate  or  linear-lanceolate  from  a 
short  ovate  base,  usually  curled  when  dry  ;  median  basal  cells 
very  narrow,  linear,  incrassate,  coloured,  marginal  wider,  hyaline 
in  one  or  several  rows.  Capsule  8-striate,  with  a  very  long 
tapering  neck,  exserted  on  a  straight  seta ;  peristome  single  or 
<louble,  outer  of  16  whitish  teeth,  usually  united  in  pairs,  and 
more  or  less  bifid,  inner  of  eight  or  16  narrow  processes,  alternate 
with  the  teeth,  or  wanting.  Calyptra  conical-campanulate,  lobed 
at  the  base,  frequently  more  deeply  on  one  side,  plicate,  usually 
covered  with  numerous  erect  yellowish  hairs,  Ochrea  none  or 
indistinct. 

The  species  of  this  genus  are  as  a  rule  easily  recognised  by 
their  neat  rounded  cushions  usually  abundantly  fertile,  with  the 
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leaves  in  most  cases  strongly  curled  when  dry,  and  with  the 
cal)rptra  strikingly  hairy.  They  are  most  common  on  the  stems 
and  branches  of  trees  in  sub-alpine  woods,  especially  near  streams. 
The  different  forms  are  somewhat  difficult  of  determination;  in 
part  because  the  leaves  offer  few  or  no  points  of  distinction 
between  several  of  the  species,  partly  because  the  differences  in 
form  of  the  capsules,  on  which  certain  of  the  species  have  been  to 
a  great  extent  founded,  are  somewhat  slight,  and  are  subject  to 
some  amount  of  variation.  As  a  rule,  the  capsules  chosen  for 
examination  should  be  fully  ripe,  dry,  and  empty,  but  not  old. 
Special  care  is  also  necessary,  because  two  species  are  very 
frequently  found  growing  in  the  same  tuft.  The  capsules  are 
very  persistent,  and  three  years'  fruits  may  often  be  found  on  the 
same  tuft,  in  different  stages  of  development. 

I  have  used  the  term  processes  rather  than  cilia  (the  term  by 
which  they  are  known  in  most  works)  in  describing  the  inner 
peristome  of  Zygodon,  Ulota,  and  Orthotrichum,  as  they  are  in  no 
way  homologous  with  the  cilia,  as  these  exist  in  the  peristome  of 
Bryum  and  other  highly  developed  forms,  but  rather  with  the  true 
processes,  being  alternate  with  the  outer  teeth. 

Deriv. — ovAony  (ulote)  something  curled,  from  the  curled 
leaves  when  dry. 

fLs.  tipped  with  brown  jointed  gemmae    6.  phyllantha 

\Ls.  not  gemmiparous   2 


/Rapcstral ;  Is.  scarcely  twisted  when  dry  7.  Hutchinsia 

*\Arborcal 3 

rin  rounded  tufts;  Is.  crisped  when  dry 4 

^  \  Stems  often  creeping  ;  Is.  scarcely  twisted    6- 

{Calyptra  densely  hairy 5 
Calyptra  with  few  hairs .J.  ccUvescens 

{Capsule  short,  wide-mouthed  when  dry  and  old 4.  crispa 
Capsule  longer,  contracted  at  mouth  finally j.  Bruchti 

,f  Capsule  inflated,  pyriform,  almost  smooth /.   Ludwigii 

\  Capsule  long,  clavate,  deeply  striate a.  Drummondii 

1.     Ulota   Ludwigii    Brid.     (Orthotrichum    Ludwigii    Brid.  ; 

Weissia  coarctata  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXXIV.  D.). 

In  small  loose  tufts,  the  stems  decumbent  below,  sometimes 
slightly  creeping,  dull  green  or  brownish.  Leaves  erect,  when 
dry  Itfrhtly  twisted  but  not  strongly  curled ;  from  a  short  ovate 
concave  base  narrowly  lanceolate,  rather  shorter  than  in  U. 
Bruchti  and  U,  crispa,  gradually  tapering  to  a  rather  obtuse 
point ;  margin  plane  or  variously  recurved,  entire  ;  nerve  narrow,. 
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vanishing  below  the  apex,  reddish ;  upper  cells  small,  rounded- 
elliptic,  very  incrassate,  slightly  papillose ;  basal  near  the  nerve 
narrowly  linear-vermicular,  highly  incrassate,  yellowish  green  or 
orange ;  becoming  wider  as  they  recede  from  the  nerve,  shortly 
elliptical-rectangular ;  at  margin  short,  rectangular,  hyaline,  thin- 
walled,  forming  a  narrow  hyaline  band  narrowing  upwards  to  the 
top  of  the  leaf-base.  Capsule  pyriform,  pale  whitish  brown, 
thin-walled,  smooth,  plicate  only  for  a  very  short  distance  below 
the  small,  much  contracted  mouth  ;  calyptra  hairy ;  lid  rostellate ; 
outer  peristome  teeth  united  in  pairs,  erect  when  dry  ;  inner 
imperfect  or  wanting.     Autoicous. 

Hab.    Young  trees  in  mountainous  woods  ;  rare.     Fr.  late  summer  and  autumn. 

Known  at  once  by  the  inflated  appearance  of  its  obovate,  pyriform,  smooth,  and 
almost  glossy  capsules,  with  the  striae  so  short  as  to  be  barely  perceptible,  and  by  the 
strongly  contracted  mouth. 

2.    Ulota    Drummondii    Brid.     (Orthotrichum  Drummondii 

Hook.  &  Grev. ;   Weissia  Drummondii  Lindb.,  Braithw. 

Br.  M.  Fl.)  (Tab.  XXXIV.  E.). 

In  larger  tufts  or  wide  patches,  the  marginal  stems  decumbent 
and  sometimes  longly  creeping,  with  erect  branches ;  yellowish 
green,  often  reddish.  Leaves  rather  longer  than  in  the  last 
species,  only  slightly  twisted  when  dry,  erecto-patent  when  moist. 
Capsule  oblong  or  clavate  with  a  long  tapering  neck,  large,  thick- 
walled,  reddish  with  the  neck  paler;  broadly  striate  to  base  of 
capsule,  and  more  faintly  on  neck  ;  when  dry  and  empty  the 
capsule  becomes  narrower,  elongate-fusiform,  contracted  at  and 
sometimes  below  the  mouth,  deeply  sulcate  from  the  mouth  to  the 
base  of  the  neck,  the  striae  sometimes  slightly  spirally  twisted ; 
cells  of  exothecium  small,  10-20  fi  wide,  stomata  small,  about  30  \i 
wide,  in  numerous  (4-6)  rows  ;  lid  with  a  straight  subulate  beak  ; 
calyptra  variously  hairy ;  peristome  usually  single,  of  16  white, 
Ungulate,  somewhat  irregular  teeth  reflexed  or  spreading  and 
recurved  when  dry ;  occasionally  rudimentary  inner  processes  are 
present.     Autoicous. 

Hab.  Young  trees  in  mountainous  districts,  frequently  growing  in  company 
with,  and  mixed  with  the  last  species,  and  with  U,  Brtukii ;  rare.  Fr.  late  summer 
and  autumn. 

When  growing  freely  the  creeping  stems  are  very  characteristic,  and  produce  a 
resemblance  to  the  important  ^%xA\q,  ^^tviyxf,  Mcuromiirium ;  frequently  however  this 
feature  is  by  no  means  conspicuous,  and  then  the  species  is  difficult  to  separate  from 
U.  Bruchiu  The  capsule  in  the  present  species  is  rather  laii;cr,  and  in  my 
experience  of  a  rather  brighter,  more  reddish  tinge.  The  strise  in  U.  Bruchii  are  also 
straighter  and  less  frequently  spirally  oblique. 
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The  most  conspicuous  difTerences  however,  and  I  believe  constant  and  important 
ones,  lie  in  the  peristome  and  the  structure  of  the  exothecium.  In  U*  Bruchii  the 
teeth  are  much  broader  at  the  base,  and  usually  contiguous,  more  regular  and  entire  in 
outline,  while  in  U,  Drummondii  they  are  narrower,  somewhat  distant,  and  often  very 
irregular  above.  The  cells  of  the  exothecium  are  much  smaller  than  in  U,  Bruchii^ 
the  stomata  much  more  numerous,  in  several  rows,  and  markedly  smaller. 

The  time  of  fruiting  is  often  given  as  a  differentiating  chsuracter,  but  authorities 
are  much  at  variance  as  to  this ;  U,  Bruchii  may  as  a  rule  ripen  its  fruit  a  shade 
earlier,  but  in  my  experience  no  reliance  can  be  placed  upon  this. 

Both  this  species  and  the  preceding  are  much  more  abundant  in  N.  America  than 
with  us  ;  U.  Ludwigii  indeed  appears  in  some  parts  almost  to  replace  some  of  our 
commoner  species. 

3.  Ulota  Bruchii  Hornsch.     (Weissia  Bruchii  Lindb.,  Braithw. 

Br.  M.  FI.)     (Tab.  XXXIV.  F.). 

Much  resembling  the  last  species,  but  in  rather  more  com- 
pact tufts,  the  stems  less  prostrate  and  creeping ;  the  leaves 
more  curled  when  dry,  though  less  so  than  in  the  next  species ; 
the  capsule  usually  of  a  duller  colour,  rather  narrower,  when  dry 
and  empty  distinctly  fusiform,  much  contracted  at  the  mouth  ; 
cells  of  exothecium  large,  18-35  fi  wide,  stomata  much  less 
numerous,  va  fewer  (2-3)  rows,  large,  about  40 /x  wide.  Peristome 
double,  inner  of  eight  or  16  processes  ;  outer  teeth  wide,  narrowing 
upwards  from  a  broad  base,  more  regular  and  perfect  in  outline. 
Lid  with  a  rather  long  beak. 

Hab.     Trees,  rarely  on  rocks,  frequent.     Fr.  late  summer  and  autumn. 

As  above  stated,  this  is  at  times  a  difficult  plant  to  recognise  from  the  last,  though 
the  leaves  are  perhaps  always  more  curled  when  dry,  while  in  U.  Drummondii  they 
are  very  slightly  twisted,  and  in  some  cases  almost  straight.  The  presence  of  inner 
processes  is  a  very  uncertain  character.  I  do  not  find  any  reliable  distinction  in  the 
hairiness  of  the  calyptra.  The  characters  drawn  from  the  structure  of  the  capsule  as 
described  above,  will  always,  I  believe,  distinguish  them. 

U*  Bruchii  may  be  readily  known  from  U,  crispa  and  its  allies  by  its  greater 
robustness,  the  colour  usually,  though  not  always,  of  a  darker  and  duller  green,  often 
reddish,  its  longer  leaves  less  closely  and  less  strongly  curled  when  dry,  its  capsule  on 
a  longer  seta,  and  much  larger,  usually  at  least  twice  as  long  as  in  U,  crispa^  of  a 
firmer  texture,  and  of  quite  different  form,  never  contracted  below  the  mouth  as  in  that 
species,  and  usually,  especially  when  dry  and  empty,  distinctly  narrowed  to  the 
mouth,  which  is  very  small,  so  that  the  whole  capsule,  including  the  neck,  has  a 
narrowly  fusiform  shape.  Starved  specimens,  however,  are  sometimes  much  like 
U.  crispa  var.  intentudia.  The  areolation  is  a  little  larger  than  in  those  species,  iMit 
the  difference  is  hardly  enough  marked  to  determine  speamens  in  the  absence  of  other 
available  characters. 

4.  Ulota    crispa    Brid.     (Bryum    crispum    Gmel.  ;    Weissia 
ulophylla  Ehrh.,  Braithw.  Br.  M.  Fl.)     (Tab.  XXXIV.  G.). 

In  small  dense  round  cushions,  bright  green  or  yellowish. 
Leaves  as  in  U,  Ludwigii  but  rather  longer,  with  a  wider  band  of 
hyaline  cells  at  each  side  the  expanded  base,  when  dry  strongly 
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and  closely  curled.  Seta  and  capsule  shorter  than  in  the  last; 
calyptra  very  hairy  ;  capsule  when  ripe  and  after  the  fall  of  the 
lid  pale  green  or  whitish  brown,  thin-walled,  smaller  than  in  the 
last,  sub-urceolate,  distinctly  contracted  below  the  mouth,  then 
wider,  and  rather  suddenly  narrowing  into  the  neck ;  becoming 
darker  when  old,  and  narrower ;  ribs  narrower  than  in  U,  Bruchii; 
lid  with  a  shorter  beak  than  in  that  species ;  peristome  teeth  in 
pairs,  so  as  to  appear  eight  in  number,  at  first  spreading, 
afterwards  recurved  ;  processes  eight,  rarely  16.     Autoicous. 

Var.  j3.  intermedia  Braithw.  (Ulota  intermedia  Schp.,  Syn.). 
Resembles  the  type  in  everything  but  the  capsule,  which,  when 
ripe  and  empty  is  in  the  dry  sidXe  oblon^-cylindric,  of  the  same 
width  throufrhout,  not  contracted  below  the  mouth,  rather  more 
gradually  tapering  to  the  neck,  usually  a  little  larger  and  of 
slightly  firmer  texture. 

Var.  y.  crispula  Hamm.  (Ulota  crispula  Bruch).  Smaller, 
leaves  shorter.  Capsule  very  small,  oval  or  sub-globose,  with  a 
long  neck  ;  when  dry  and  empty  very  pale  and  thin-walled, 
somewhat  turbinate,  wide-mouthed  and  not  or  hardly  constricted 
below,  rather  abruptly  narrowed  into  the  neck. 

Hab.  Trees ;  common,  especially  in  damp  mountainous  woods.  The  var.  /8. 
often  mixed  with  the  type  and  apparently  etjually  common.  The  var.  7  in  similar 
situations  but  rare. 

A  very  pretty  moss,  its  neat  rounded  cushions  usually  covered  with  capsules ; 
these  vary  much  in  size,  form  and  texture,  and  their  shape  depends  much  upon  their 
age  and  upon  the  degree  of  moisture ;  before  the  fall  of  the  lid  they  are  green,  oval, 
and  suddenly  contracted  into  the  long  tapering  neck  ;  but  when  they  become  perfectly 
matured,  and  are  emptied  of  their  spores,  they  are  when  dry  narrower,  paler,  and 
contracted  below  the  mouth  ;  after  maturity  they  undergo  another  change,  growing 
darker  in  colour,  and  narrower,  often  becoming  finally  narrowly  cylindrical  or  fusi- 
form ;  in  the  early«stages,  as  well  as  in  the  later,  they  are  difficult  to  distinguish  from 
some  of  the  other  species,  and  dry,  well  ripened,  but  not  over-ripe  capsules  should  be 
chosen  for  examination. 

If  good  typical  tufts  of  U,  crispa  and  the  var.  intemiedia  are  examined,  the 
difference  in  form  of  the  capules  is  very  marked,  the  latter  being  in  no  way  urceolate, 
but  exactly  of  the  same  width  at  the  mouth  as  below.  It  is,  however,  comparatively 
rarely  that  perfectly  typical  capsules  of  either  are  met  with  ;  this  being  especially  the 
case  with  the  var.  intermedia  ;  on  the  contrary,  more  often  than  not,  some  at  least  of 
the  capsules  on  a  tuft  show  a  very  slight  contraction  below  the  mouth,  while  on  the 
other  hand  the  typical,  distinctly  urceolate  form  of  capsule  of  U,  crispa  is  less 
frequently  met  with  than  a  somewhat  less  distinct  form,  markedly  but  less  strongly 
constricted.  It  is  impossible  therefore  to  maintain  U.  intermtdia  as  an  independent 
species,  and  it  should  perhaps  be  looked  upon  rather  as  a  variety  only.  Similar 
remarks  apply  to  the  var.  crispula^  and  the  two  varieties  may  in  some  degree  be 
considered  as  the  two  extreme  limits,  the  one  more  robust,  the  other  more  slender,  of 
a  fairly  well  graduated  chain  of  forms  of  which  the  type  occupies  the  middle  position. 
On  the  other  han<i  forms  referable  to  the  var.  crispula  in  size  of  capsule,  general 
slenderness,  etc.,  sometimes  in  the  shape  of  the  capsule  resemble  the  var.  intemudia 
father  than  the  type,  and  thus  establish  a  separate  chain  of  forms. 
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In  the  var.  crispula^  as  the  fruit  becomes  old  the  capsule  narrows,  the  tran<%itioi> 
to  the  neck  l>ecoming  less  abrupt,  until  Bnally  the  whole  becomes  narrowly  oblong,  or 
gradually  tapering  from  the  mouth  to  the  neck,  and  in  these  states  the  resemblance, 
in  miniature,  to  the  var.  interttudia  is  very  pronounced.  I  have  indeed  seen  on  the 
same  tuft  capsules  exhibiting  a  great  variation  in  size,  some  of  which  would  be  quite 
inseparable  from  the  var.  intermedia.  In  some  parts,  at  least,  of  Canada,  judging 
from  numerous  specimens  I  have  received,  the  two  varieties  would  appear  almost  to 
supersede  the  type. 

5.  Ulota  calvescens  Schp.     (Orthotrichum  calvescens  Wils. ; 

Weissia  vittata  Braithw.,  Br.  M.  FI.,  Vol.  II.,  p.  95). 
(Tab.  XXXIV.  H.). 

Resembling  U,  crispa  in  habit.  Leaves  with  an  oblong  (not 
widely  oval),  less  dilated  base,  which  has  a  deep  narrow  furrow 
on  each  side  close  to  the  margin,  often  longer  on  one  side  of  the 
leaf  than  the  other  ;  basal  cells  all  narrowly  linear  or  vermicular 
except  1-2  rows  of  rectangular  hyaline  cells  at  margin  ;  the 
narrow  cells  are  also  continued  high  up  on  each  margin,  only  very 
gradually  passing  into  the  short,  rounded-elliptical  cells  of  the 
upper  part,  so  that  even  above  half-way  up  the  marginal  cells  in 
3-5  rows  are  distinctly  longer  and  narrower  than  the  median  ones. 
Calyptra  pale,  glossy,  with  a  very  few  scattered  hairs.  Capsule 
on  a  rather  long  seta,  much  resembling  that  of  U.  intermedia, 
oval-oblong  with  a  distinct  neck,  of  rather  firmer  tt^xture  and  more 
highly  coloured,  when  ripe  and  empty  hardly  contracted  either  at 
or  below  the  mouth  ;  when  old  rather  fusiform  and  frequently 
narrowed  below  the  orifice  ;  rather  less  deeply  sulcate  than  in  the 
last  species.     Peristome  double.     Autoicous. 

Hab.     On  shrubs  and  young  trees  ;  rare.     Fr.  summer. 

This  species  differs  not  only  in  the  almost  glabrous  calyptra,  but  also  markedly 
in  the  form  and  structure  of  the  leaves ;  the  deep  fold  or  vitta  (whence  the  specific 
name  vittata  of  Mitten),  the  narrower  base,  the  absence  of  the  wiHq  bands  of  hyaline 
cells,  and  the  band  of  elongated  cells  extending  high  up  the  margin  of  the  leaf,  all 
afford  clear  distinguishing  characters.  The  seta  is  also  distinctly  longer  for  the  size  of 
the  capsule  than  in  the  allied  plants,  and  the  fruit  is  rather  more  sparingly  produced. 

U.  cahescem  has  hitherto  not  been  detected  on  the  Continent.  It  has  been 
found  in  several  places  in  Ireland,  but  is  extremely  rare  in  England  and  Scotland. 

6.  Ulota    phyllantha     Brid.     f Weissia    phyllantha    Lindb., 

Braithw.  Br.  M.  Fl.)  (Tab.  XXXIV.  I.). 

Densely  cushioned,  i-ij  inches  high,  more  robust  than  the 
previously  described  species,  green  or  yellow  above,  rich  reddish 
brown  or  blackish  below.  Leaves  very  closely  curled  when  dry, 
more  resembling  those  of  U.  calvescens  than  any  other  species, 
but  broader,  and  without  the  marginal  furrows  at  base,  somewhat 
obtusely  pointed,  and  apiculate    with    the  excurrent  brownish 
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nerve,  which  bears  at  the  apex  a  dense  cluster  of  reddish  brown 
clavate  jointed  gemmae  ;  margin  recurved  at  base  ;  areolation 
almost  as  in  U,  calvescens,  Perichaetial  bracts  much  longer  than 
the  leaves  ;  capsule  oblong,  not  contracted  at  or  below  the  mouth. 
Cal3rptra  slightly  hairy.  Peristome  double  ;  outer  of  16  teeth 
arranged  in  pairs,  reflexed  when  dry ;  processes  8,  short, 
fugacious. 

Var.  )8.  stricta  Nicholson,  Journ.  of  Bot.  1900,  p.  134. 
Leaves  straight,  erect  when  dry,  scarcely  altered  in  direction  and 
only  slightly  crisped,  nerve  ceasing  below  the  apex,  without 
gemmae. 

Hab.  Trees,  and  rocks  near  the  sea.  Not  uncommon.  The  var.  3,  I.  of 
Stroma,  Orkneys  (Dr,  P,  B,  Mason).     Fruit  exceedingly  rare,  spring  or  summer. 

This  very  interesting  plant  has  only  quite  recently  been  found  in  fruit,  first  by 
Howell,  in  Oregon,  and  since  then  in  a  few  herbarium  specimens,  including  a  single 
capsule  from  Tunbridge  Wells  and  a  few  from  Killarney  ;  and  it  has  been  detected  in 
several  N.  American  localities.  C.  MUUer  and  Kindberg  make  two  species  of  what 
has  usually  been  considered  U.  phy/lantha^  viz.,  U.  phyllantha  proper,  taller ,- 
yellowish,  brown  below,  with  longer  seta  and  capsule,  growing  on  trees  ;  and 
U.  marHima  C.  M.  &  K.,  shorter,  green,  blackish  below,  with  shorter  seta  and 
shorter,  thicker  cap«tule,  growing  on  rocks  near  the  sea.  They  also  point  out  other 
characters  in  the  leaves,  all  of  which,  however,  I  have  found  either  erroneous  or 
belonging  indiscriminately  to  both  forms.  Nor  will  the  above  distinctions  drawn 
firom  the  vegetative  characters  hold  good,  for  the  short  dark  plant  has  been  gathered 
on  trees,  while  the  finest  specimens  of  the  ytllow  and  brown  form  I  have  seen,  I 
gathered  on  rocks  at  the  Giant's  Causeway.  The  fruiting  characters  may  be  more 
important,  but  it  is  doubtful  whether  the  capsules  can  be  satisfactorily  compared, 
since  those  of  **  U.  maritima "  were  young  and  full  of  Sfjores,  while  those  of 
"  U.  phyllantha  "  were  old  and  empty,  a  condition  which  implies  a  lengthening  and 
narrowing  of  the  fruit.  Mrs.  Britton  concludes  that  *'if  we  maintain  crispa  and 
crispula  as  distinct  species,  then  these  are,"  but  I  am  convinced  that  no  distinction 
can  be  drawn  from  the  vegetative  characters  of  the  two  forms ;  nor  do  I  think  that 
the  slight  difference  in  the  fruiting  characters,  even  as  described,  is  any  greater  than 
can  often  be  found  between  the  different  gradations  even  of  the  single  form  U»  crispa 
var.  intermedia.  I  do  not  think,  therefore,  there  is  any  ground  for  separating  the 
maritime  form  from  the  arboreal  one. 

The  abundant  brown  gemmae  at  the  tips  of  the  upper  leaves  are  alone  sufficient 
to  distinguish  U.  phyllantha  £rom  any  other  moss.  It  is  almost  a  cosmopolitan 
species,  and  curiously  enough  grows  luxuriantly  at  the  highest  limit  of  vegetation  on 
Chimborazo,  while  it  is  often  found  closer,  perhaps,  to  the  sea  level  than  any  moss 
but  Grimmia  maritima, 

7.    Ulota  HutchinsiSB  Hamm.  (Orthotrichum  Hutchinsiae  Sm. ;. 
Weissia  americana  Lindb.,  Braith.  Br.  M.  FI.)  (Tab.  XXXIV.  J.). 

In  flat  tufts,  very  short,  rigid,  easily  falling  apart,  dark 
purplish  brown  or  blackish.  Leaves  when  dry  not  curled,  erect 
and  appressed,  straight  or  very  slightly  twisted,  short,  wide  and 
rather  obtuse  at  the  apex,  the  base  oval  or  oblong ;  nerve  strong  \ 
basal  cells  linear  or  vermicular,  a  few  rows  at  margin  short, 
sub-quadrate,  partly  hyaline  ;  upper  cells  small,  rounded,  very 
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incrassate.  Capsule  oblong-pyriform,  when  dry  hardly  con- 
tracted at  the  mouth  (until  old)  ;  peristome  double  ;  cal)rptra 
hairy.     Autoicous. 

Hab.     Siliceous  rocks,  not  common  ;  on  sycamores,  Beddgelert.     Fr.  summer. 

Quite  distinct  from  the  other  species,  except  U.  Drummondii,  in  the  straight, 

rigid,  appressed  leaves  when  the  plant  is  dry  ;   luxuriant  specimens,  however,  and 

-occasionally  the  uppermost  leaves  in  smaller  plants  show  a  slight  tendency  to  twisting. 

U.  DrumtiioKdii  differs  in  the  leaf-form  and  areolation,  in  the  colour  and  habitat,  the 

larger  capsule  with  contracted  mouth,  and  other  points. 

U.  curvifolia,  a  continental  species,  also  growing  on  rocks,  differs  in  the  tufts 
denser  and  more  coherent,  the  leaves  more  twisted  when  dry,  and  more  strorigly 
papillose,  the  capsule  shorter  and  darker,  and  other  points. 

U.  HutchinsitB  is  the  only  British  species  growing  habitually  on  rocks;  it  is 
widely  distributed  in  this  country,  especially,  perhaps,  in  the  West.  I  have  seen  it  in 
great  abundance  in  some  parts  of  Sutherland  and  other  localities  in  the  West 
Highlands. 

After  seeing  an  original  specimen  of  the  var.  rufescens  E.  G.  Britt.,  kindly  sent  me 
by  Mrs.  Britt  on,  I  am  reluctantly  compelled  to  think  our  arboreal  plant  cannot  be 
ireferred  to  that  variety  in  spite  of  the  resemblance  in  habitat  and  certain  other 
characters.  The  var.  rufescens  is  a  distinctly  belter  marked  plant,  with  shorter,  wider 
•capsule  in  addition  to  other  points ;  it  may  perhaps  be,  as  Mrs.  Britton  is  inclined 
to  think,  a  separate  species.     Our  plant  must  be  considered  an  arboreal  form  only. 

How  far  the  differences  in  structure  and  habit  are  directly  the  result  of  the 
-different  matrix  cannot  be  said,  and  it  is  a  question  of  opinion  whether  the  arboreal 
habitat  in  a  rupestral  plant,  and  vice-venay  should  be  looked  upon  or  not  as  in  itself 
constituting  a  separative  character.  In  some  genera  it  would  obviously  be  valueless ; 
in  Ulota,  however,  and  also  in  Orthotrichuro,  the  habitat  is  a  far  more  important 
feature.  Macoun  goes  so  far  as  to  say  he  has  never  seen  a  species  of  Ulota  which 
grows  on  both  rocks  and  trees,  and  is,  indeed,  willing  to  settle  the  vexed  question  of 
the  nomenclature  of  the  present  species  on  that  principle  alone.  But  although  it  is 
extremely  rare  to  find  the  habitat  changed  in  a  species  of  Ulota,  it  is  far  from  being  so 
unusual  as  the  above  would  indicate  ;  in  addition  to  the  present  case  of  U. 
HuUhinsia^  I  have  found  U,  Bruchii  and  U*  crispa  growing  on  rocks,  while  U, 
phyllantha  is  indiscriminate  in  its  choice. 


51.    ORTHOTMOHUM  Hedw. 

Mosses  growing  on  trees  or  rocks,  comparatively  short- 
stemmed,  in  close  rounded  cushions  or  looser  tufts.  Leaves 
oppressed  and  imbricated  when  dry,  rarely  twisted  or  curled, 
very  hygroscopic,  not  distinctly  dilated  at  base,  upper  areolation 
hexagonal  or  rounded,  small,  basal  rectangular,  usually  thin- 
walled,  not  strongly  incrassate  nor  vermicular.  Capsule 
immersed  or  emergent  on  a  short  seta,  rarely  exserted  on  a 
longer  one,  elliptic  or  cylindrical  with  a  tapering  neck,  smooth,  or 
with  8  or  1 6  striae.  Peristome  mostly  double,  outer  of  i6  teeth 
more  or  less  bipartite  and  arranged  in  8  pairs  or  singly,  broadly 
lanceolate,  not  trabeculate,  more  or  less  covered  with  tine  lines  or 
papillae  ;  inner  when  present  of  8  or  1 6  narrow  processes. 
^Talyptra    campanulate,    sparsely    hairy    or    naked.      Vaginula 
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smooth  or  hairy  with  jointed  threads,  crowned  with  an  ochrea  or 
minute  cup-like  sheath  enclosing  the  seta. 

A  very  difficult  genus  to  the  systematist,  owing  in  part  to- 
the  lack  of  vegetative  characters  to  distinguish  most  of  the 
species,  and  in  part  undoubtedly  to  the  great  variability  of  some 
of  the  fruiting  characters,  and  the  unquestionable  tendency  ta 
form  connecting  varieties  between  some  of  the  allied  species. 
These  difficulties  have,  however,  been  minimised  by  Venturi  ii> 
his  splendid  monograph  of  the  European  species  in  Husnot's 
Muscologia  Gallica,  on  which  the  following  arrangement  is  based, 
at  least  as  regards  the  primary  divisions. 

It  is  sometimes  stated  that  24  or  48  hours'  soaking  in  water  is 
necessary  to  ascertain  the  exact  shape  of  the  capsule.  I  am 
inclined  to  think  that  the  same  end  is  attained  by  warming  in  water 
for  a  few  minutes  over  a  spirit  lamp. 

Perfectly  ripe  yet  not  too  advanced  capsules  should  be  chosen 
for  the  purpose.  As,  however,  the  British  species  are  not  as  a 
rule  dependent  on  this  character  for  their  distinction,  I  have  laid 
as  little  stress  as  possible  on  the  form  of  the  mature,  moistened 
fruit. 

Another  point  of  importance  is  the  direction  taken  by  the  dry 
outer  peristome.  This  falls  under  three  main  heads ;  it  may  be 
more  or  less  erect  or  spreading  stellately ;  or  it  may  be  reflexed 
closely  on  the  surface  of  the  capsule,  so  as  to  touch  it  practically 
throughout  its  length  ;  or  it  may  be  revolute,  curling  backwards, 
so  as  to  form  a  somewhat  arched  curve,  only  touching  or  closely 
approaching  the  wall  of  the  capsule  with  its  tip  or  upper  part. 

Too  much  importance  must  not  be  attributed  to  the  form  of 
the  apex  of  the  leaves.  In  O,  rivulare  and  O.  Sprucei  it  is  wide 
and  rounded,  in  almost  all  the  other  species  it  tapers  to  a. wide 
point,  which  is  variously  obtuse  or  sub-acute,  often  differing  much 
in  different  leaves  of  the  same  stem.  In  certain  species  such  as 
O.  tenellum  it  is  usually  more  obtuse,  while  in  most  the  acute 
form  predominates,  but  as  a  rule  it  does  not  aflotd  a  sufficiently 
marked  or  constant  character  for  specific  distinction. 

A  very  important  and  useful  character  in  the  diagnosis  of  the 
species  is  to  be  found  in  the  stomata  which  are  found  in  all  the 
species,  scattered  here  and  there  on  the  capsule,  almost  always, 
but  not  invariably,  about  the  level  of  the  base  of  the  spore-sac. 
They  may  be  superficial  (Tab.  V.  fig.  i),  when  the  two  oval  or 
reniform  guard-cells  are  entirely  displayed ;  or  immersed  (Tab. 
V.   fig.   2),   when   the   guard-cells   are  more  or  less  hidden  by 
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overlapping  superficial  cells.  In  order  to  see  the  stomata  to 
advantage,  it  is  best  to  separate  a  ripe  capsule  at  the  base  of  the 
neck,  cut  it  longitudinally  in  two,  separate  the  spore-sac  and  get 
rid  of  the  spores,  and  place  it  with  the  outer  (i.e.,  the  convex) 
side  upwards  on  the  glass,  warming  it  if  necessary  over  the  spirit 
lamp  to  get  rid  of  air. 

Deriv.  6p6o-{ortho)  upright,  and  T/)ixo-(tricho)  hair ;  from 
the  erect  hairs  on  the  calyptra. 

The  British  species  fall  naturally  into  the  following  sections. 

A.  RUPESTRIA.  Leaves  with  recurved  margins ;  not  hair- 
pointed.  Peristome  teeth  erect  or  spreading  when  dry.  Stomata 
superficial.     O.  rupestre. 

B.  CUPULATA.  Leaves  with  recurved  margins;  not  hair- 
pointed.  Peristome  teeth  erect  or  spreading  when  dry.  Stomata 
immersed.     O.  anomalum,  O.  cupulatum. 

C.  AFFINIA.  Leaves  with  recurved  margins  ;  not  hair- 
pointed.  Peristome  teeth  reflexed  or  revolute  when  dry.  Stomata 
superficial.  O.  Shawii,  O.  leiocarpum,  O.  Lyellii,  O.  speciosum, 
O.  ajffine. 

D.  TENELLA.  Leaves  with  recurved  margins ;  not  hair- 
pointed.  Peristome  teeth  reflexed  or  revolute  when  dry.  Stomata 
immersed.  O.  rivulare,  O.  Sprucei,  O.  Schimperi,  O.  stratnineum, 
O.  tenellum,  O.  pallens,  O.  pulchellum. 

E.  DIAPHANA.  Leaves  with  recurved  margins ;  with  a 
hyaline  hair-point.  Peristome  teeth  reflexed  when  dry.  Stomata 
immersed.     O.  diaphanum. 

F.  OBTUSIFOLI  A.  Leaves  with  erect  or  incurved  margins  ; 
not  hair-pointed.     Stomata  superficial.     O.  obtusifolium. 

{Ls.  very  broad  at  the  top  ;  apex  rounded  or  minutely  apicalate   2 
Ls.  narrowed  to  the  top,  usually  more  or  less  acute  or  sub-acute 4 

{Ls.  ovate,  coarsely  papillose,  with  erect  margin    ly.  obtusifolium 
Ls.  faintly  papillose,  nmrgin  revolute  in  lower  half. 3 

(Ls.  oblong-lint^late,  usually  obtuse,  cells  about  10  ft    9.  rivulare 

^  \  Ls.  obovaie,  upper  ones  apiculate,  cells  about  20  ft to.  Sprucei 

(Ls.  long,  with  brown  clavate  gemmse  on  surfiice,  very  papillose    6.  Lyellii 
Ls.  without  appendages  5 

f  Ls.  tapering  to  serrulate  hyaline  points    16.  diaphamun 

^\Ls.  without  hyaline  points  6 

^r  Capsule  smooth,  without  bands  or  striae  ./.  leiocarpum 

^\Copsule  striated 7 

/Stomata  on  capsule  superBcial 8 

'  \Stomata  immersed  below  the  cuticular  cells   11 

f  Peristome  teeth  erect,  or  spreading  when  dry  ;  growing  on  rocks  and  walls 
S-!  /.  rupestre 

(Peristome  teeth  reflexed  or  revolute  when  dry  ;  usually  on  trees  9 
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/  Peristome  single ;  capsule  faintly  striate  below  mouth  only    4.  Shawii 

"\ Peristome  double;  capsule  distinctly  striate   10 

/Capsule  emergent,  striate  in  upper  half 7.  speciosum 

\  Capsule  immersed,  strongly  striate  in  whole  length    8.  a  fine 

/Capsule  exserted 12 

\Capsule  immersed  or  emergent  only 15 

r Peristome  double,  teeth  reflexed  when  dry  ;  Is.  crisped /f.  puUhellUm 

\Peristome  usually  single,  teeth  erect  when  dry;  Is.  not  crisped 13 


Capsule  narrow,  8-striate  ;  peristome  teeth  usually  8  ^,  anomcUuni  (var.  3) 

Capsule  wider,  i6-striate  ;  peristome  teeth  16   14 

Calyptra  hairy  ;  striae  on  capsule  red-brown    2,  anomalum 

Calyptra  naked  ;  striae  orange .j.  cupu/a/um  {vsa.  fi) 

rCapsule  i6-striate  ;  peristome  single    j.  cupulaium 

^\Capsule  8-striate  ;  peristome  double    16 

,fVaginula  very  hairy    12,  stramineum 

\Vaginula  naked   17 

Capsule  short,  sharply  contracted  to  the  seta //.  Schimperi 

Capsule  elongate,  gradually  tapering  to  the  seta    18 

Capsule  sub-cylindric  ;  calyptra  conic,  with  few  hairs    14.  tenellum 

Capsule  oval-oblong  ;  cal3rptra  campanulate,  naked  /j.  paHens 


'4 


A.     RUPESTRIA. 


1.    Orthotrichum  rupestre  Schleich.  (Tab.  XXXIV.  K.). 

In  rather  large  loose  tufts,  dark  oltve  brown,  rarely  more 
yellow  or  green,  soft,  but  rigid  when  dry,  taller  than  O.  cupu- 
latum  and  O.  anomalum,  1-2  inches  high,  the  stems  sometimes  a 
little  spreading  and  decumbent.  Leaves  broadly  lanceolate, 
tapering,  or  suddenly  acuminate,  but  not  acute,  spreading,  and  a 
little  recurved  or  less  commonly  straight  and  erecto-patent,  when 
dry  straight  and  imbricated,  often  very  closely  and  regularly ; 
cells  small,  rounded-hexagonal  or  more  incrassate  and  rounded, 
in  one  or  two  layers,  opaque,  more  or  less  strongly  papillose ; 
papillae  simple  or  bifid.  Capsule  immersed  or  emergent,  oval  or 
oval-oblong,  brownish  yellow,  with  8  rather  faint  short  ribs, 
xery  rarely  with  8  obscure  intermediate  ones  ;  at  base  tapering 
gradually  into  the  very  short  seta  ;  when  dry  and  empty  the 
capsule  becomes  narrower,  darker,  reddish  brown,  more  strongly 
striate  or  sulcate  (sometimes,  however,  nearly  smooth),  about  the 
same  width  throughout  or  sometimes  slightly  contracted  below 
the  mouth.  Stomata  superficial,  mostly  occurring  at  about  the 
middle  of  the  capsule.  Calyptra  yellowish,  with  numerous  long 
hairs.  Peristome  teeth  in  8  pairs,  finally  splitting  into  16  bifid 
teeth,  yellowish  white,  erect  or  spreading  when  dry,  usually 
faintly  papillose  ;  processes  8,  variously  developed,  or  wanting. 
Autoicous. 
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Var.  /?.  Sturmii  Juratz.  (Orth.  Sturmii  Hornsch.,  plur.  auct). 
Capsule  more  suddenly  contracted  into  the  seta.  In  addition  to 
this,  the  most  important  character,  the  following  points  are  more 
characteristic  of  the  variety  than  of  the  type ; — leaves  straighter» 
more  erect,  upper  leaf  cells  more  frequently  in  two  layers,  or  even 
three  or  four,  colour  darker  green  or  blackish  ;  texture  more 
rigid ;  peristome  teeth  almost  smooth,  processes  wanting. 

Var.  y.  Franzonianum  Vent.  (Orth,  Franzonianum  De  Not. ; 
Orth,  Shawii  De  Not.,  Epil.,  non  Wils,).  In  small  green  tufts 
on  trees ;  areolation  rather  laxer  and  less  incrassate  ;  capsule 
small,  the  striae  rather  more  distinctly  marked, 

Hab.  Rocks  and  walls  in  mountainous  districts,  not  unconamon  ;  the  var.  ^ 
rare;  the  var.  7  on  trees,  Fortingal,  Perthshire,  1893  (Dixon);  Kenmore,  L.  Tay, 
Perthshire,  1899  (Nicholson^  Salmon^  and  Dixon),     Fr.  late  summer  and  autumn. 

O,  rupistre  is  a  very  difficult  species  to  describe.  It  presents  few  characters  of 
distinction  at  once  marked  and  stable  ;  indeed,  it  really  represents  a  group  of  forms 
differing  little  from  one  another,  yet  sufficiently  to  render  it  very  difficult  in  a 
diagnosis  to  comprehend  all  except  by  the  employment  of  very  indefinite  terms.  It  is 
perfectly  distinct  from  O.  cupuiaiuf/i  and  O,  anomalum  in  the  superficial  stomata, 
while  in  habit  often  very  similar ;  it  rarely  however,  if  ever,  has  the  16  distinct  ribs  of 
the  former,  while  O.  anomalum  and  its  var.  saxatile  have  the  capsule  more  exserted, 
the  former,  too,  usually  showing  16,  and  the  latter  more  marked  ribs.  From  all  the 
other  British  species  it  is  easily  distinguished  either  by  its  rupestral  habit  or  the  non- 
reflexed  peristome. 

The  var.  Stuttnii  is  a  very  unsatisfactory  plant.  The  slightness  of  its  claims  to- 
independence  is  best  shown  by  the  way  in  which  characters  once  held  distinctive  have 
been  dropped  and  new  ones  again  and  again  brought  forward,  only  to  meet  the  same 
£ate.  All  the  secondary  characters  given  above  have  at  one  time  or  another  been 
claimed  as  specific  characters,  and  have  one  by  one  been  rejected,  and  all  that  can  be 
said  is  that  they  are  more  frequently  found  in  plants  with  the  short-necked  capsule  of 
var.  .Sturmii  than  in  those  of  typical  rupcstre.  Intermediate  forms  of  capsule  are  also 
far  from  rare. 

The  var.  Franzonianum  too,  is  perhaps  only  an  arboreal  form  of  this  species  ; 
it  has,  however,  a  different  habit,  and  the  difference  of  habitat  is  certainly  a  striking 
one  in  so  decidedly  a  rupestral  plant  as  the  present.  The  Scotch  plants  have  a  paler, 
rather  inflated  calyptra,  and  in  these  as  well  as  in  American  plants  I  possess  of  this 
variety,  the  stomata  occur  on  the  upper  part  of  the  capsule,  sometimes  indeed  very  near 
the  mouth.  It  must  not  be  assumed  that  arboreal  specimens  necessarily  belong  to  this 
variety. 

Two  other  varieties  are  described  as  British — var.  rupincola  Hiibn,,  a  short, 
compact  form,  and  var.  Seklnuyeriy  a  taller,  looser  plant,  but  neither  appears  of  great 
importance. 

O,  rupestre  prefers  dry  rocks,  and  is  found  most  abundantly  on  stone  walls  by 
roadsides  in  mountainous  regions. 


B.  CUPULATA. 


2.    Orthotrichum  anomalum  Hedw.    (Tab.  XXXIV.  L). 

In  close  cushions,  rather  rigid  and  fragile,  dark  olive  green  or 
brown,  ^-i  inch  high.     Leaves  erecto-patent,  when  dry  straight 
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and  closely  imbricated,  widely  ovate-lanceolate,  somewhat  taper- 
ing but  suddenly  and  rather  broadly  pointed ;  margin  recurved, 
sometimes  widely  so  ;  nerve  strong,  ceasing  below  thr  point ; 
basal  cells  rectangular,  pellucid,  upper  hexagonal-rounded,  rather 
thin-walled  or  incrassate,  usually  arranged  in  very  regular  longi- 
tudinal rows :  always  in  a  single  layer  ;  papillae  small,  simple. 
Capsule  usually  very  slightly  exserted  above  the  perichaetial 
bracts,  rather  large,  pale  reddish  brown  with  16  brighter  coloured 
ribs,  8  principal  ones  extending  the  length  of  the  capsule,  and 
8  intermediate  less  strong  and  shorter  ones  ;  the  8  primary 
ribs  composed  of  2-3  longitudinal  rows  of  cells  with  thick  longi- 
tudinal and  thin  cross  walls,  the  8  secondary  ones  narrower, 
sometimes  very  inconspicuous.  Capsule  widely  cylindric  or  oval- 
cylindric,  almost  exactly  cylindric  or  sub-urceolate  when  dry  and 
empty,  tapering  quickly  into  the  conical  neck  which  gradually 
passes  into  the  rather  long  seta.  Stomata  imme^^sed,  guard-cells 
about  half  covered  by  the  superficial  cells.  Calyptra  yellowish^ 
rarely  dark  brown,  moderately  hairy.  Peristome  teeth  16,  or  in 
8  pairs,  erect  when  dry,  marked  with  faint  sinuose  lines,  with 
two  ^mall  lame  Use  standing  before  each  tooth,  and  reaching  about 
as  high  as  the  2nd  or  3rd  articulation  ;  processes  absent  or 
rudimentary.     Autoicous. 

Var.  p.  saxatile  Milde  (var.  cyltndricum  Schp  ,  Braithw.  Br. 
M.  Fl.  :  Schp.  Syn.)-  Capsule  narrower,  narrowly  cylindrical, 
8'Striate,  usually  on  a  longer  seta  ;  peristome  teeth  in  8 
pairs,  hardly  divided,  processes  usually  more  or  less  well  developed. 
Leaves  narrower,  rather  more  acute. 

IIab.  Rock.s  ;  the  type  usually  on  siliceous,  the  var.  3  almost  always  od 
calcareous  ones.     The  type  rare ;  the  var.  frequent.     Fr.  early  summer. 

The  plant  here  described  as  var.  saxatile  is  in  its  typical  form  fairly  distinct  from 
extreme  forms  of  O.  anomalum,  but  none  of  the  characters  are  constant,  and  as 
fcgardft  the  number  of  striae  on  the  capsules,  it  is  not  infrequent  to  find  some  with  8^ 
and  others  with  16  sirise  on  the  same  plant.  Venturi  (Rev.  Bry.  1896,  p.  23)  has  ably 
pointed  out  the  instability  of  this  plant,  even  considered  as  a  variety  merely.  The 
peristome  characters  are  quite  unreliable.  It  appears  to  be  common  throughout  the 
calcareous  districts  of  Mid-England,  where  O.  anomaium  proper  is  quite  absent. 

O,  anomaium  differs  from  O.  cupulatum  in  the  longer  seta  and  in  the  form  of 
the  capsule,  which  in  that  is  shorter  and  wider,  more  suddenly  tapering,  and  hardly 
exserted  above  the  perichaetial  bracts  ;  in  the  var.  saxatile  of  the  present  species  the 
seu  is  sometimes  longer  than  the  capsule  and  neck  together.  From  O,  rupestre  our 
plant  differs  notably  in  the  immersed  stomata  and  the  often  i6-striaie,  more  exserted 
capsule. 

a    Orthotrichum  cupulatum  HoflFm.    (Tab.  XXXV.  A). 

Resembling  the  last,  and  indeed  hardly  separable  except  by 
the  fruit ;  tufts  more  often  rather  loose,  leaves  oblong-lanceolate 
S 
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or  oval-lanceolate,  obtuse  or  sub-acute,  margins  revolute  :  cells  as 
in  the  last,  in  one  layer.  Capsule  emergent,  rarely  almost 
exserted,  widely  oval,  quickly  narrowed  at  base  to  a  very  short 
seta  ;  when  dry  widely  and  shortly  cylindrical,  brownish  green  ; 
when  old  and  empty  urceolate,  contracted  below  the  reddish  brown 
wide  mouth,  wider  and  pale  below  ;  ribs  usually  i6,  eight  long  and 
of  2-3  cells  in  width,  reaching  nearly  to  base  of  the  capsule,  8 
intermediate,  shorter  and  fainter,  rarely  almost  or  quite  obsolete. 
Stomata  immersed,  very  little  hidden.  Calyptra  widely 
campanulate,  very  sparsely  hairy,  brown  or  yellowish.  Peristome 
simple,  rarely  with  rudimentary  processes ;  outer  teeth  spreading, 
resembling  those  of  the  last  species,  but  almost  equidistant. 
Autoicous. 

Var.  p.  nudum  Braithw.  fO.  cupulatum  var.  riparium  Schp., 
Syn.).  Tufts  wider,  looser,  dark  green.  Capsule  on  a  longer 
seta,  almost  exserted,  with  a  longer,  more  tapering  neck  ;  calyptra 
pale,  usually  without  hairs.  Peristome  teeth  more  distinctly 
marked  with  sinuose  lines,  lamellae  at  base  more  developed, 
sometimes  reaching  nearly  to  the  middle  of  the  teeth. 

Hab.  Stones  and  walls,  most  frequently  on  those  which  arc  calcareous;  not 
uncommon.  Var.  /9  in  similar  situations,  often  on  stones  by  streams,  more  rare. 
Fr.  summer. 

O.  cupulatum  differs  from  O.  anomalum  in  the  shorter,  wider,  almost  barrel- 
shaped  capsule,  much  less  exserted,  and  more  urceolate  when  empty,  as  well  as  in 
other  points.  O.  rupestre^  l)esides  the  distinguishing  characters  of  its  Section,  has  in 
the  dry  state  a  darker,  longer,  narrower  ca)>sule,  usually  with  only  8  ribs,  and  the 
peristome  usually  more  erect.  O.  rivulare  differs  in  the  leaves,  broader  and  more 
rounded  at  the  summit,  the  reflexed  peristome,  etc.  The  var.  nudum  is  considered 
a  separate  species  by  Venturi,  but  I  can  hardly  see  greater  differences  I)etween  it  and 
the  type  than  l)etween  O.  anomalum  and  its  var.  saxatiU.  I  am  inclined  to  think, 
however,  that  strictly  speaking  the  var.  nudum  should  form  the  type  of  the  species, 
and  the  more  common  form,  with  less  highly  developed  peristome,  the  variety. 

The  ribs  are  not  unfrequently  ol)scure,  even  the  primary  ones,  and  rarely  reach 
quite  to  the  Itase  of  the  capsule,  which  is  almost  always  wide,  paler,  and  with  a 
rather  inflated  appearance  at  maturity. 


C    AFFINIA. 


4.    Orthotrichum  Shawii  Wils.  (Tab.  XXXV.  B.). 

In  small  tufts,  deep  green,  somewhat  resembling  a  small 
form  of  O.  leiocarpum,  but  shorter,  with  shorter  leaves,  and 
rather  smaller  areolation.  Capsule  immersed ;  smooth  or  with 
very  indistinct  traces  of  8  bands,  close  to  the  mouth,  oval  or 
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oval-oblong,  quickly  narrowing  at  the  base  into  the  seta.  Peri- 
stome single,  of  16  teeth,  revolute  when  dry  and  touching  the  wall 
-of  the  capsule  with  their  tips.     Autoicous. 

Hab.     Ash  trees,  Kilkerran  Castle,  Ayrshire  (Shaw). 

A  very  rare  species,  hardly  known  elsewhere  in  Europe  except  in  a  few  localities 
in  Germany  and  Corsica.  It  differs  from  O.  feiocarpum  mainly  in  the  capsule 
showing  some  traces  of  bands,  while  from  O.  rupestre  var.  Framonianutn  it  differs  in 
the  reflexed  peristome  ;  the  stomata,  too,  as  far  as  I  have  been  able  to  examine  them, 
are  found  in  the  lower  half  of  the  capsule,  and  the  latter  is  almost  smooth.  It  has 
been  suggested,  with  some  plausibility,  that  it  is  a  hybrid  between  O.  Uiocarpum  and 
O.  rupestre. 

h.    Orthotrichum  leiocarpum  B.  &  S.  (O.  striatum  Hedw., 
Braithw.  Br.  M.  Fl.)  (Tab.  XXXV.  C). 

Tufts  usually  rather  loose  and  irregular,  sometimes  more 
dense,  dull  green.  Leaves  long,  lanceolate,  tapering  to  a 
somewhat  acute  apex,  margins  revolute ;  cells  distinct,  quadrate- 
rounded  or  elliptical,  incrassate,  papillose.  Capsule  immersed, 
quite  smooth,  without  strix,  pale  brown,  when  old  whitish, 
oval  or  oblong,  very  slightly  constricted  just  below  the  peristome 
when  dry,  abruptly  contracted  at  the  base  into  a  very  short  seta. 
Stomata  superficial,  near  the  base  of  the  spore-sac.  Peristome 
double,  outer  of  16  opaque,  highly  papillose  teeth,  with  a  strong 
median  line  and  transverse  delicate  striae,  when  dry  revolute  and 
touching  the  wall  of  the  capsule  with  their  tips;  inner  oi  16 
erect,  pale-yellowish,  broad  processes,  often  as  wide  as  the  teeth, 
strongly  papillose.  Calyptra  pale,  with  many  yellow  hairs. 
Autoicous. 

Hab.     Trees,  frequent      Fr.  early  summer. 

This  is  one  of  the  most  distinct  s])ectes,  owing  to  the  capsules  being  quite 
smooth.  They  are  more  immersed  than  in  any  of  the  previous  species,  except 
O,  SkawiL 

6.    Orthotrichum  Lyellii  Hook.  &  Tayl.  (Tab.  XXXV.  D.). 

Tall,  robust,  dark  green  or  yellowish,  in  loose  soft  tufts, 
1-2  inches  high.  Leaves  spreading  and  recurved,  when  dry 
appressed  and  almost  straight,  or  loosely  incumbent  and  some- 
what flexuose,  elongate-linear  from  an  oblong  base,  narrower 
than  in  most  of  the  species,  long,  flexuose,  acute ;  margin  slightly 
recurved  above  the  base  of  the  leaf  on  one  or  both  sides  for  a 
variable  distance,  but  not  to  apex,  faintly  erose  or  denticulate  at 
point,  below  sinuose  or  irregular,  with  prominent  distant  papillae, 
^especially  near  the  base.    Cells  at  base  narrow,  rectangular,  thin 
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the  upper  distinct,  oval  or  rounded-hexagonal,  strongly  papillose, 
the  papillae  large,  not  crowded,  simple,  conical  or  even  linear ; 
the  nerve  and  lamina  usually  produce  long,  brown,  jointed 
gemmz,  clavate,  often  branched.  Capsule  immersed  or  slightly 
emergent,  rather  large,  oval-oblong,  with  a  tapering  neck  as  long 
as  itself ;  yellowish  brown,  dark  brown  when  old,  not  or  hardly 
contracted  below  the  mouth,  but  often  slightly  narrowed  in  the 
middle,  between  the  base  of  the  spore-sac  and  the  neck  ;  with 
8  rather  indistinct  ribs,  when  old  deeply  sulcate.  Calyptra 
large,  inflated,  pale,  sparingly  furnished  with  long  hairs. 
Peristome  double,  the  outer  of  16  teeth  resembling  those  of  O. 
leiocarpum  and  re  volute  in  the  same  way,  inner  of  16  processes, 
similar  to  those  of  that  species,  but  reddish,  Stomata  super- 
ficial, about  the  base  of  the  spore-sac.  Spores  large,  35-40  /a. 
Dioicous. 

Hab.     Trunks  of  trees,  common.     Fruit  rather  rare,  summer. 

The  most  robust  of  our  species,  and  known  at  once  by  the  long,  flexuose,  narrow 
leaves,  covered  with  reddish  brown  gemmse,  often  to  such  an  extent  that  the  older 
leaves  appear  quite  rough  even  to  the  naked  eye.  Braithwaite  mentions  a  marked 
form  collected  by  Spruce  near  York,  with  rigid  closely  appressed  leaves  ;  this  may  be 
the  sub-species  strictum  Vent.  Curiously  enough,  the  American  plaiits  of  O,  LytUit 
are  almost  always  without  the  brown  gemmse  so  characteristic  of  our  British  plant. 

The  brown  gemmse  (Conferva  Otthotrichi  of  old  authors)  are  not  conHned  ta 
O,  Lyellii^  being  found  on  other  species  such  as  O,  affine  and  O.  speciosutn.^  but  they 
are  much  more  abundant  on  our  present  plant,  only  occurring  on  the  others  sporadi- 
cally. 

7.    Orthotrichum  speoiosum  Nees  (Tab.  XXXV.  E.). 

Taller  than  O.  affine,  yellowish  green  or  tinged  with  red ;. 
leaves  spreading,  imbricated  when  dry,  oblong-lanceolate^ 
tapering,  acute,  margin  recurved  to  apex;  basal  cells  narrowly 
rectangular,  upper  distinct,  very  incrassate,  rounded  or  irregularly 
elliptical,  papillose.  Capsule  emergent  or  fully  exserted,  on  a 
long  seta  ;  oblong-cylindrical  or  oval-oblong,  hardly  narrowed 
below  the  mouth,  tapering  into  a  long  neck,  which  is  less 
conspicuous  when  dry  ;  striae  8,  very  faint  and  almost  obsolete 
before  the  spores  are  shed,  more  distinct  afterwards,  while  old 
capsules  are  often  distinctly  sulcate.  Peristome  double,  outer  of  \fy 
bifid  teeth  in  8  pairs,  opaque,  papillose,  reflexed  when  dry  so  that 
a  considerable  part  of  the  upper  half  the  tooth  is  appressed  to- 
the  wall  of  the  capsule ;  processes  8,  white,  large,  papillose,, 
incurved.     Autoicous. 

IIar.  Trees  in  mountainous  districts,  rarely  on  rocks;  very  rare.  Fr.  late 
summer. 
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Readily  known  frona  O.  afine,  and  indeed  from  most  of  the  allied  species,  by 
the  long  seta  and  exserted  capsule,  which  is  almost  smooth  until  old  and  empty. 
v.  Uiocarpum  differs  in  the  immersed  capsules,  O,  Shawii  in  the  differently  revoluie 
peristome,  the  absence  of  inner  processes,  and  the  more  immersed  fruit.  Though 
common  on  the  continent,  it  is  one  of  our  rarest  species. 

S.    Orthotrichum  aflOtae  Schrad.  (Tab.  XXXV.  F.). 

In  small  loose  tufts,  dull  green ;  leaves  spreading,  when  dry- 
straight  and  more  or  less  imbricated,  broadly  oblong-lanceolate, 
sub-acute,  margin  widely  revolute  ;  areolation  rounded-oval  or 
hexagonal-rounded,  incrassate,  papillose.  Capsule  emergent  or 
very  slightly  exserted,  oblong-cylindrical  with  a  rather  long 
tapering  neck,  ribs  8,  each  of  3-4  rows  of  cells ;  greenish,  when 
old  brown,  sulcate,  and  very  slightly  contracted  below  the  mouth. 
Stomata  superficial,  rather  below  the  middle  of  the  capsule  ; 
cal3rptra  narrow,  greenish,  darker  above,  slightly  hairy;  vaginula 
glabrous ;  peristome  double,  outer  of  16  teeth  in  8  pairs,  reflexed 
when  dry  so  as  to  touch  the  capsule  almost  with  their  whole 
length,  papillose,  processes  8,  filiform.  Autoicous.  Spores 
20-25  /*. 

Var.  ^.  rivale  Wils.  Dark  green  or  blackish.  Leaves  of  a 
succulent  texture,  broad,  obtuse,  or  shortly  apiculate,  not 
imbricated  when  dry.  Calyptra  narrow  ;  capsule  more  exserted, 
broader,  and  less  tapering  below,  less  contracted  when  dry,  ribs 
broader^  of  4-5  rows  of  cells. 

Var.  y.  fastigiatum  Hubn.  (O.  fastigiatum  Bruch,  plur. 
auct. ;  O,  neglectum  Schp.,  Syn.).  Shorter  and  more  compact  in 
all  its  parts,  dark  green ;  leaves  shorter  ;  capsule  more  immersed, 
shorter,  more  contracted  and  urceolate  when  dry,  the  ribs 
broader  ;  peristome  teeth  usually  minutely  striate,  processes 
wider. 

Hab.  Trees,  sometimes  on  stones,  very  common.  The  var.  ^  on  trees  by 
streams,  not  common  ;  the  var.  7  rare.     Fr.  summer. 

This  is  our  commonest  species,  and  very  variable.  The  capsule  especially  varies 
in  the  amount  of  its  exsertion  and  in  form.  The  var.  fastigiatum  is  another  of  those 
forms  which  have  been  described  as  separate  species  on  constantly  changing  and 
inadequate  grounds ;  it  appears  to  be  incorrect  to  attribute  to  it  large,  thin-walled 
areolation  as  has  been  done  in  most  English  works,  which  I  have  followed  in  Ed.  I.  ; 
Limpricht  describes  it  with  smaller  cells  than  O,  affim^  and  this  is  the  case  in  speci- 
mens from  Bruch's  own  herbarium.  Limpricht  describes  a  variety  of  O,  fastigiatum 
with  the  fruiting  characters  of  that  plant,  but  with  the  tall  habit  of  O,  spectosuvt^ 
showing  how  unstable  O.  fastigiatum  is  as  a  species. 
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D.    TENELLA. 


9.  Orthotrichum  rivulare  Turn.  (Tab.  XXXV.  G.). 

In  dark  green  or  blackish  loose  tufts,  often  floating  and 
elongated,  1-2  inches  long.  Leaves  spreading,  when  dry  loosely 
incumbent^  broadly  oblong-lingulate,  somewhat  variable  in  form 
above,  broad  and  rounded  or  somewhat  abruptly  narrowed,  but 
always  obtuse  in  general  outline,  with  or  without  a  short  blunt 
apiculus ;  sometimes  cucullate ;  entire  or  irregularly  denticulate 
or  eroded  at  apex;  margin  recurved  throughout;  nerve  prominent 
at  back,  ceasing  some  way  below  the  summit;  cells  small,  10-12  fi 
in  diameter,  rounded  or  rounded-quadrate,  incrassate,  faintly 
papillose ;  at  base  quadrate-rectangular,  not  much  enlarged. 
Capsule  immersed  or  more  or  less  exserted,  large,  oval  or  oval- 
oblong,  abruptly  contracted  into  the  seta,  when  dry  and  empty 
strongly  contracted  below  the  mouth,  dark  brown  ;  ribs  8,  strongs 
wide,  shining  ;  calyptra  inflated,  smooth,  dull  green,  without 
hairs  ;  peristome  double,  outer  teeth  united  in  8  pairs,  when  dry 
reflexed  against  the  wall  of  the  capsule,  finely  papillose  ;  processes 
j6,  incurved,  long ;  the  alternate  ones  often  ill-developed. 
Vaginula  slightly  hairy.  Stomata  immersed,  almost  hidden  by 
the  overlapping  cells.     Spores  small,  about  12  ft.     Autoicous. 

Hab.  On  rocks  and  tree  roots  by  water,  in  places  at  least  partially  submerged, 
not  common.     Fr.  summer. 

A  distinct  species,  both  in  its  habitat,  and  its  dark  colour,  as  well  as  in  the 
obtuse  leaves  and  large  strongly  ribbed  capsule,  markedly  contracted  below  the  mouth 
when  dry.  From  O.  affim  var.  rivale  the  obtuse  leaves,  larger  capsule,  and 
especially  the  immersed  stomata,  distinguish  it ;  the  naked,  sm(X>th  calypira  is  also 
•characteristic.  O.  Sprucei  is  really  the  only  species  which  might  be  confused  with  it, 
but  the  more  broadly  rounded  summit  of  the  leaves,  usually  showing  the  characteristic 
apiculus,  and  the  much  larger  cells  are  in  that  species  quite  distinctive. 

10.  Orthotrichum  Sprucei  Mont.    (Tab.  XXXV.  H.). 

Resembling  O.  rivulare  but  shorter  and  denser,  softer,  dull 
green.  Leaves  more  flaccid,  somewhat  variable  in  form,  but 
always  broader  in  the  upper  part  than  in  that  species,  usually 
oval-oblong  or  widely  elliptical,  at  apex  broad,  rounded,  quite 
obtuse  or  with  a  minute  acute  apiculus  formed  of  about  one  row  of 
cells ;  margin  recurved  to  near  apex  ;  entire  or  nearly  so  at 
summit  ;  nerve  thinner  and  less  prominent  ;  cells  larger,  the 
basal  laxer  and  more  pellucid,  the  upper  very  large,  about  20  /i  in 
diameter,  very  distinct.     Capsule  immersed,  a  little  longer,  rather 
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less  contracted  below  the  mouth  when  dry,  ribs  a  little  less  strong ; 
processes  more  often  only  8  ;  other  characters  as  in  C>.  rivulare, 

IIab.  On  wood  and  trees  by  water  ;  frequent  by  mountain  streams  in  the  North 
of  England,  elsewhere  rare.     Fr.  summer. 

This  very  interesting  species  has  only  been  found  out  of  Britain  in  a  few  localities 
in  France  and  Belgium,  and  in  one  spot  in  N.  America.  In  areolalion  and  leaf  form 
it  is  quite  distinct  from  the  last,  and  the  habit  and  fruiting  characters  present  minor 
but  still  not  unimportant  differences.  The  minute  apiculus  at  the  apex  of  the  leave* 
is  very  curious  and  distinct ;  it  is  however  frequently  wanting,  especially  in  the  older 
leaves.  The  stomata  in  this  and  the  last  species  are  so  nearly  covered  by  the  over- 
lapping cells  as  to  be  sometimes  difficult  to  detect,  and  are,  as  is  the  case  often  with 
the  immersed  forms,  more  easily  found  by  the  radiating  cells  of  the  surface  layer  than 
by  the  form  of  the  guard-cells. 

11.  Orthotrichum   Schimperi    Hamm.    (O,  fallax    Schp., 

Syn.)     (Tab.  XXXV.  I.). 

Very  small,  in  short,  close  tufts,  not  i-inch  high,  usually 
much  less,  dark  green.  Leaves  erecto-patent,  imbricated  and 
straight  when  dry,  small,  oblong-lanceolate,  rather  broad,  obtuse 
or  shortly  acuminate  ;  margin  recurVed ;  cells  rounded-hexagonal, 
distinct,  not  much  incrassate,  minutely  papillose.  Capsule  very 
small,  immersed,  oval-oblong  with  a  short  neck,  when  dry  narrow 
and  dightly  contracted  below  the  mouth,  ribs  8,  rather  strong, 
orange.  Stomata  about  the  middle  of  the  capsule,  immersed, 
mostly  about  half  closed  with  the  overlapping  cells  ;  peristome 
double,  outer  of  8  pairs  of  reflexed  teeth  ;  processes  8.  Calyptra 
short,  inflated,  smooth  and  shining;  naked  or  with  very  few  hairs, 
pale.    Spores  small,  12-15  ft.     Autoicous. 

Hab     Trees,  rare.     Fr.  spring. 

This  is  perhaps  the  smallest  of  our  species,  and  easily  known  by  the  dwarf 
compact  hibit,  the  rather  obtuse  leaves,  and  the  pale  yellow,  smooth,  inflated  calyptra. 
The  disliiction  between  this  species  and  O.  pumtium  Swariz  (von  Dicks)  is  very 
slight  and  I  cannot  help  thinking  unimportant ;  Venturi  bases  it  mainly  on  the  form  of 
the  base  )f  the  capsule,  or  rather  its  neck,  but  his  figures  show  hardly  any  difference 
lietween  tie  two  plants,  and  according  to  Thilibert  this  character  is  quite  valueless  ; 
the  latter  author  makes  the  degree  of  closing  of  the  stomata  and  the  lime  of  fruiting 
the  specifc  distinction,  O,  Schimperi  having  the  stomata  more  open  and  the  fruit 
ripened  a  month  earlier,  but  the  difference,  even  as  described  by  him,  is  very  small. 
Specimens  which  I  gathered  in  Northamptonshire  in  1885,  while  showing  the  stomata 
of  O,  Schinperi  have  the  capsules  more  like  those  of  O.  pumiium  Sw. 

12.  Oithotrichum  stramineum  Homsch.    (Tab.  XXXV.  J.), 

In  yellowish  green,  or  bright  green  tufts,  resembling  O,  ajffine. 
Leaves  lesembling  those  of  that  species.  Capsule  more  or  less 
emergeni,  rather  short,  yellowish  brown,  oblong-elliptic,  quickly 
contractei   into  a  short    neck,   about  half  the   length  of  the 
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capsule,  with  8  broad,  prominent  ribs,  of  4-6  rows  of  strongly 
incrassate  cells  ;  when  ripe  and  open  constricted  just  below  the. 
narrow  mouth,  then  quickly  widening  again ;  peristome  teeth  in 
8  pairs,  yellow,  reflexed  when  dry,  papillose,  processes  8,  more, 
rarely  16  ;  stomata  immersed,  almost  closed  by  the  very  swollen, 
elevated  overlapping  cells ;  calyptra  pale  yellow  with  a  darker 
point,  slightly  hairy.    Vaginula  very  hairy,    Autoicous. 

Var.  \i.  patens  Vent.  (Orth,  patens  Bruch,  Schp.  Syn.).  Ribs 
of  capsule  much  fainter,  of  two  rows  of  less  incrassate  cells. 

Hab.  Trees,  rarely  on  rocks ;  not  uncommon  in  mountainous  districts.  The 
var.  B  rare.     Fr.  summer. 

There  is  no  difficulty  in  recognising  this  species,  under  the  microscope,  fron  O. 
affine^  the  very  hairy  vaginula  and  immersed  stomata  at  once  distinguishing  it ;  it  the 
field  there  is  more  resemblance,  but  the  straw  coloured  calypira,  and  the  capiule. 
suddenly  constricted  l)eIow  the  small  mouth,  then  much  widened  (somewhat  after  the 
fashion  of  the  tied  up  mouth  of  a  sack),  with  very  distinct  ribs,  is  sufficient  to  ideatify 
it  as  a  rule ;  old  capsules,  however,  scarcely  differ.  O,  tenellum  has  a  narrover« 
brighter  coloured  capsule,  with  a  more  tapering  neck. 

13.  Orthotrichum  pallens  Bruch  (Tab.  XXXV.  L.). 

In  small,  pale  green  cushions,  very  short,  not  i-inch  ligh. 
Leaves  lanceolate,  somewhat  obtuse  or  variously  pointed;  mirgin 
recurved ;  basal  cells  very  thin,  almost  hyaline,  upper  hexagonal 
or  rounded,  rather  large,  somewhat  incrassate,  pap;llose. 
Capsule  emergent,  oval-oblong,  with  a  long  tapering  neck,  pale 
brownish  yellow,  when  dry  narrow,  cylindrical,  slightly  con^ 
traded  below  the  mouth  ;  ribs  8,  as  long  as  the  capsule  ;  stomata 
immersed,  but  little  covered  by  the  overlapping  cells,  which  are 
not  swollen  ;  peristome  double,  outer  of  16  teeth  closely  johed  in 
pairs,  pale  yellow  or  orange,  reflexed  when  dry,  finely  papillose; 
processes  8,  with  8  rudimentary  intermediate  ones.  Spores  small. 
Calyptra  narrow,  naked,  pale.  Vaginula  glabrous  or  netrly  so. 
Autoicous. 

Hab.     Trees  ;  rare.     Fr.  summer. 

Extremely  near  to  O,  stramineum ;  differing  principally  in  the  scaisely  hairy 
vaginula  and  calyptra,  and  the  form  of  the  stomata.  Larger  than  O,  Sckin^eri^  with 
larger,  longer  ca|)sules,  and  narrower,  less  inflated  calyptra.  The  capsile  is  less 
brightly  coloured  than  in  O.  tenellum^  with  more  open  stomata,  and  is  ratler  shorter 
and  wider,  less  cylindrical. 

14.  Orthotrichum  teneUum  Bruch  (Tab.  XXXV.  K). 

In  short,  dark  green  tufts  about  i-inch  high.  Leava  erecto- 
patent,  erect  and  imbricated  when  dry,  short,  narrow,  lanceolate 
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or  oblong-lanceolate,  obtuse  or  very  slightly  acuminate,  margin 
recurved  nearly  to  apex ;  cells  hexagonal  or  rounded,  incrassate, 
faintly  papillose.  Capsule  distinctly  emergent  or  even  slightly 
£xserted,  bright  golden  brown,  narrowly  cylindrical,  not  con^ 
traded  below  the  mouth  ;  ribs  8,  long,  prominent,  of  3-4  rows 
of  cells  with  the  lateral  walls  strongly  incrassate;  stomata 
immersed,  almost  closed  by  the  swollen  overlapping  cells ;  peri- 
stome double,  outer  teeth  in  8  pairs,  reflexed  when  dry,  pale  brown, 
finely  papillose,  processes  8.  Vaginula  glabrous.  Calyptra 
narrow,  pale  greenish  yellow,  smooth,  scarcely  hairy,     Autoicous. 

Hab.     Trees  ;  not  common.     Fr.  summer. 

Resembling  small  planis  of  O,  affine,  hut  readily  known  when  with  ripe  fruit  by 
the  bright  orange-brown  capsules,  narrowly  cylindrical,  not  contracted  below  the 
mouth  ;  also  by  the  narrower,  more  obtuse  leaves,  with  less  prominent  papillae,  and 
the  immersed  stomata. 

15.    Orthotrichum  pulchellum  Smith  (Tab.  XXXVI.  A.). 

Tufts  short,  loose,  olive  green  or  yellowish  green,  soft,  less 
than  i-inch  high.  Leaves  erecto-patent,  when  dry  flexuose  and 
slightly  curled,  from  a  narrow  oblong  base  Ungulate-lanceolate  or 
linear,  acuminate  and  acute  ;  margin  widely  recurved  to  near 
apex ;  nerve  thin  ;  areolation  rounded  or  hexagonal-rounded, 
incrassate,  in  rather  regular  longitudinal  lines,  hardly  papillose. 
Capsule  quite  exserted,  on  a  seta  i-J%  lines  long,  small,  pale 
brown,  oval-oblong,  contracted  into  a  short  neck  ;  when  dry 
cylindrical,  not  or  little  contracted  below  the  mouth,  ribs  8, 
rather  narrow,  stomata  immersed,  variously  covered  by  the  over- 
lapping cells  ;  peristome  double,  orange-red,  outer  in  8  pairs, 
reflexed  when  dry,  finely  papillose,  processes  8  or  16,  filiform. 
Calyptra  naked,  yellowish  below,  brown  at  the  point.  Spores 
rather  large,  about  25  ^.     Autoicous. 

Hab.     Trees,  sometimes  on  walls ;  not  common.     Fr.  early  summer. 

One  of  the  prettiest  species  of  the  genus,  abundantly  distinguished  by  the  leaves 
twisted  when  dry,  the  small  exserted  capsule  and  orange-red  peristome.  It  has  in 
some  respects  rather  the  aspect  of  a  Ulota  such  as  U,  crispa  var.  crispula  than  of  an 
Orthotrichum  ;  but  the  coloured  peristome  alone  would  at  once  distinguish  il. 

According  to  Limprichi,  the  British  plants  referred  to  var.  Winieri  by 
Braithwaite  (C>.  WitUeri  Schp.),  do  not  belong  to  that  variety  or  species,  but  to 
O,  pulchelium  type,  and  certainly  the  Bedfordshire  specimen  that  I  have  seen  docs 
not  differ  appreciably  from  the  type  form  ;  the  var.  Winteri  must  therefore  be 
expunged  from  our  list. 
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E.  DIAPHANA. 


16.    Orthotrlchum  diaphanum  Schrad.    (Tab.  XXXVI.  B.). 

In  small  dense  cushions,  about  i-inch  in  height,  greyish 
green.  Leaves  erect  when  dry,  elliptical-oblong  or  oblong- 
lanceolate,  acuminate ;  with  a  rather  long,  hyaline,  denticulate 
hair-point  which  is  wide  at  the  base ;  margin  recurved  to  near 
apex,  nerve  faint,  narrow  ;  basal  cells  lax,  rectangular,  the  upper 
large,  15-20  fi,  irregularly  rounded-hexagonal,  thin-walled, 
minutely  papillose.  Seta  short,  capsule  emergent,  ovate-oblong, 
suddenly  contracted  into  the  seta,  thin-walled,  pale,  with  8  very 
faint  ribs,  when  dry  more  strongly  striate,  slightly  contracted 
at  the  mouth.  Stomata  immersed,  numerous,  partly  closed. 
Calyptra  not  or  hardly  hairy,  yellowish  green.  Peristome  double, 
outer  of  j6  pale  slender  teeth,  spreading  and  somewhat  recurved 
when  dry,  but  not  re  flexed  on  the  wall  of  the  capsule,  processes 
16,  filiform,  papillose.     Autoicous. 

IIab.     Trunks  of  trees  and  wooden  fences.     Common.     Fr.  spring. 

Unique  among  our  native  species  in  the  diaphanous  points  01  the  leaves.  The 
capsules  are  sometimes  almost  smooth  without  trace  of  ribs.  The  slender  peristome 
teeth,  spreading  in  a  stellate  manner,  give  the  capsules  a  very  pretty  appearance. 
Mr.  Nicholson  finds  a  form  near  Lewes,  Sussex,  growing  close  to  water  and  sometimes 
submerged,  with  the  leaves  studded  with  bright  green,  septate  gemmae. 


F.    OBTUSIFOLIA. 


17.    Orthotrichum  obtusifolium  Schrad.  (Tab.  XXXVI.  C  ). 

In  small  dense  tufts,  dull  yellowish  green,  stems  turgid,  with 
a  very  few  short  thick  branches,  hardly  J-inch  high.  Leaves 
erecto-patent,  when  dry  closely  imbricated,  short  and  very  broad, 
oval'oblong,  very  narrow  at  the  insertion,  concave,  broad  and 
rounded  at  summit,  margin  erect,  not  recurved  nor  involute,  with 
projecting  papillae,  which  at  the  apex  almost  amount  to  denticu- 
iations ;  basal  cells  rectangular,  upper  hexagonal  or  elliptic,  large, 
about  15  /tA,  incrassate,  each  with  a  stout  projecting  often  bifid 
papilla.  Short  brown  or  tureen  c\diW?X^  jointed  gem mse  are  usually 
found  on  the  surface  of  the  leaf.  Capsule  immersed,  oval-oblong 
with  a  tapering  neck,  with  8  faint  ribs ;  stomata  superficial ; 
calyptra  naked,  brownish  ;  peristome  double,  yellowish.    Dioicous. 
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Hab.     Trees,  mre  and  barren. 

This  very  distinct  species  is  readily  known  by  its  broad,  rounded  leaves,  which 

five  a  tumid  appearance  to  the  stems;  in  its  erect  leaf-margins,  too,  it  is  quite 
ifferent  from  the  other  species  of  the  genus  so  far  as  our  British  plants  are  concerned. 
There  is,  however,  a  continental  and  N.  American  species,  O,  gymmstomum  Bruch, 
which   in   the   leaf-form   closely   resembles    it,   but   has  involute   margins,   and   no 

Esristome.     A  specimen  of  this  species  labelled  **  England,  Yorkshire,"  is  said  hf 
raithwaite  to  have  been  sent  to  Veniuri  by  Jaeger. 

Although  the  leaves  in  the  present  plant  are  normally  and,  indeed,  almost 
constantly  obtuse,  yet  they  may  occasionally  be  found  more  acute  ;  I  have  found 
them  obtusely  pointed  in  plants  of  my  own  collecting,  and  Mrs.  Briiion  men- 
tions plants  from  Jordansville,  N.Y.,  with  the  leaves  acute  or  apiculate,  and  the 
perichsetial  bracts  acuminate,  on  stems  bearing  also  the  ordinary  rounded,  obtuse, 
leaves.  It  is  possible  that  owing  to  its  small  size  and  the  absence  of  fiuit  this  species 
may  have  been  overlooked  and  may  be  really  more  common  than  has  been  thought  ;. 
I  have  found  it  in  several  localities  in  Northamptonshire,  principally  on  ash,  but  also 
on  willows. 


Order  XII.    SCHISTOSTEGACE^. 

Plants  small,  slender.  Stems  of  two  forms,  barren,  with  the 
leaves  distichous,  having  their  bases  confluent ;  and  fertile,  with 
similar  but  smaller  leaves  or  with  a  terminal  tuft  or  rosetie  of 
small  leaves.  Areolation  lax ;  nerve  none.  Capsule  minute, 
sub-globose,  gymnostomous ;  lid  plano-convex;  calyptra  small, 
conical. 

A  very  distinct  Order,  consisting  of  a  single  genus,  and 
represented  by  one  species  only,  having  little  affinity  with  any 
other  moss. 


52.    SOHISTOSTEGA  Mohr. 

Characters  those  of  the  Order. 

DeRIV, — (rxMrro-(schisto)  split,  and  ^TTfr^o^  (stegos)  a  lid; 
alluding  to  a  supposition  that  the  lid  of  the  capsule  finally  became 
split. 

1.    Schistostega  osmundacea  Mohr  (Mnium  osmundaceum 
Dicks.)  (Tab.  XXXVI.  D.). 

In  glaucous  green  patches,  finally  reddish  brown.  Stems 
very  slender  and  delicate,  about  j-in  high,  springing  from  a 
persistent,  highly  refractive  protonema.  Barren  stems  naked  at 
base,  with  two  rows  of  vertically  placed  leaves  above ;  leaves 
shortly  oblong,  pointed,  nerveless,  confluent  at  base ;  cells  large, 
rhomboidal,  chlorophyllose.  Fertile  stems  resembling  the  barren,. 
or  naked  except  for  a  small  tuft  of  terminal  leaves,  from  which 

Digitized  by  VjOOQIC 


284  SCHISTOSTEGACEi«. 

springs  the  slender  seta ;    capsule   minute,  sub-globose,   erect ; 
gymnostomous.    Dioicous. 

IIab.     Clefts  and  caves  in  sandstone  rocks ;  not  common.     Fr.  spring. 

A  very  beautiful  and  distinct  moss,  which  it  Is  impossible  to  mistake  for  any 
other,  on  account  of  the  distichous,  confiuent  leaves,  giving  a  frond-like  appearance  to 
the  stem,  like  a  miniature  fern  such  as  the  Hard  Fern  {Lomaria  Spicant).  The 
most  striking  character  of  this  moss  is  the  highly  refractive  structure  of  the 
protonema,  which  gives  a  beautiful  golden  green  lustre  to  the  plant  and  seems  to  fill 
with  light  the  crevices  and  caves  where  it  dwells. 


Order  XIII.    SPLACHNACEiE. 

Usually  rather  short-stemmed  mosses,  with  erect  symmetrical 
capsules  mostly  on  long  setae,  with  a  distinct  apophysis;  peris- 
tome none,  or  single,  with  the  teeth  usually  in  pairs.  Leaves 
broad,  flaccid,  with  lax,  more  or  less  hexagonal,  smooth  areolation. 
Calyptra  entire  and  conical,  or  cucullate.  Almost  always 
growing  on  the  excrement  of  animals  or  decaying  animal  matter. 

The  lax  areolation,  erect  symmetrical  capsule  and  well- 
marked  apophysis  are  the  distinctive  features  of  this  Order,  and 
taken  together  readily  enable  the  student  to  recognise  species 
belonging  to  it  from  the  Funariaceae,  and  from  Meesia  and 
Amblyodon ;  the  areolation  alone  will  distinguish  them  from  most 
other  mosses. 


53.    (EDIPODIUM  Schwaeg. 

Short-stemmed,  succulent-leaved  plants.  Leaves  obtuse, 
rounded,  broadly  nerved.  Capsule  sub-globose,  with  a  very 
long  narrow  tapering  apophysis  resembling  a  seta  ;  peristome 
none. 

A  genus  containing  only  a  single  species,  which  is  very  often, 
and  with  some  reason,  placed  in  a  separate  Order.  The  grounds 
for  so  doing,  however,  appear  to  me  to  be  outweighed  by  its 
undoubted  affinity  with  Splachnaceae. 

Deriv. — ot3t-(oedi)  swollen,  and  irovs  (pous)  foot,  from  the 
swollen  footstalk  or  apophysis. 

1 .  (Edipodium  Grifflthianum  Schwaeg.  (Bryum  Griffithianum 
Dicks.)  (Tab.  XXXVI.  E.). 

Plants  gregarious  or  somewhat  tufted,  dark  green,  \  to  i-inch 
high.      Leaves    succulent,    flaccid    and  crisped    when    dry,  the 
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uppermost  in  a  spreading  rosette,  concave,  obovate-spathulate 
from  a  very  narrow  base,  very  obtuse,  usually  bearing  rather 
large  axillary,  bright  green  gemmae  ;  margin  plane,  somewhat 
undulate,  entire,  at  base  fringed  with  pale  jointed  hairs  or  cilia  ; 
nerve  broad,  vanishing  at  some  distance  below  the  apex ;  cells 
large,  hexagonal  or  rounded,  gradually  smaller  towards  apexp 
the  marginal  row  sub-quadrate  or  rectangular,  the  basal  very 
thin,  pale,  rectangular.  Capsule  brown,  from  globose  to  shortly 
elliptical,  small,  on  a  pedicel  3-6  lines  long,  the  greater  part  of 
which,  or  perhaps  the  whole  must  be  regarded  as  a  narrow 
apophysis,  gradually  tapering  downwards  into  the  vaginula, 
hollow  for  a  great  part  of  its  length,  succulent,  pale  (brown  after 
maturity),  twisted  and  rugose  when  dry.  Calyptra  small,  conical; 
lid  convex,  mamillate.     Columella  not  exserted,  dilated  at  top. 

flAB.     On  earth  in  crevices  of  high  mountain  rocks,  rare.     Fr.  late  summer. 

Easily  known,  even  when  barren,  by  the  rosettes  of  rounded,  translucent  leaves, 
often  bearing  gemmae,  this  very  curious  and  interesting  moss  is  still  more  distinct  in 
fruit,  the  pale  soft  pedicel  and  rounded  fruit  having  much  more  the  appearance  of  the 
analogous  structures  among  the  Hepatics  than  of  the  ordinary  moss  fruit.  The  ciliate 
leaf-base  is  also  remarkable.  The  leaves  become  very  dull  green  when  dry,  and  the 
moss  is  then  comparatively  inconspicuous.  The  upper  part  of  the  apophysis  bears 
large  stomata.  The  plant  loves  dark  crevices  fillea  with  black  peaty  soil  and  does 
not  grow  on  the  actual  rock. 

It  has  only  been  found,  outside  Great  Britain  and  Ireland,  in  a  few  localities  in 
Scandinavia,  in  Greenland,  and  Alaska. 


54.    SPLAOHNUM  L. 

Plants  growing  in  loose  tufts  ;  leaves  more  or  less  obovate  or 
broadly  lanceolate,  wider  above  the  base  ;  cells  lax,  hexagonal, 
smooth.  Seta  long,  capsule  oval  or  cylindric,  apophysis  wide, 
pyriform,  globose  or  umbrella-shaped ;  peristome  teeth  16,  in 
pairs,  usually  reflexed  when  dry ;  of  three  layers  in  thickness, 
the  median  larger  with  numerous  vertical  and  oblique  walls, 
visible  from  the  inner  surface  as  fine  lines  connecting  the  trans- 
verse  ones.     Male  flower  sub-discoid,  terminal. 

In  this  genus,  as  with  most  of  the  Order,  the  leaves,  owing  to 
the  large  thin- walled  cells,  become  very  soft  and  flaccid  when  dry ; 
the  seta,  too,  is  usually  of  a  rather  succulent,  soft  texture,  and 
easily  becomes  crushed  and  bent.  The  wide  apophysis,  generally 
of  a  different  colour  from  the  capsule,  is  the  chief  characteristic  of 
the  genus  ;  it  is,  indeed,  so  conspicuous  that  the  beginner  is  apt  to 
take  the  apophysis  for  the  capsule  itself.  In  some  continental 
species,  S,  luteum    and   others,  this    organ   is   extraordmariJy 
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dilated,    being    half-an-inch    or    more    across,    and    brilliantly 
coloured,  the  seta  being  as  much  as  six  inches  in  length. 

Deriv. — <nr\ayxvov^  a    Greek  name  for  some    cryptogamic 
plant. 

/Ls.  roundish,  entire,  obtuse  ;  apophysis  globose,  very  large   .j.  vasculosum 

\Ls.  acute,  with  longish  acumen,  often  toothed 2 

/Apophysis  roundish-ovate,  little  wider  than  capsule  2,  spkaricum 

(Apophysis  large,  pyriform,  tapering  below /.  ampulkueum 


1.  Splachnum  ampullaceum  L.  (Tab.  XXXVI.  F.) 

Stems  slender,  i-i  inch  high,  tufted.  Leaves  distant,  erecto- 
patent,  twisted  when  dry,  varying  from  narrowly  lanceolate  to 
obovate-lanceolaie,  from  a  narrow  base,  with  a  long  tapering 
acumen,  coarsely  serrate,  especially  above,  the  nerve  vanishing  at 
or  below  the  point.  Cells  large,  irregularly  rhomboid-hexagonal, 
the  marginal  row  rather  narrower  and  slightly  discoloured.  Seta 
red,  1-2  inches  long;  apophysis  large,  widely  pyriform,  much 
broader  than  the  capsule,  gradually  tapering  into  the  seta, 
usually  purplish  above,  pale  lilac  below,  rugose  when  dry ; 
sometimes  narrowly  pyriform.  Capsule  shortly  cylindrical, 
when  dry  narrowed  in  the  middle,  yellowish  brown ;  lid  convex, 
obtusely  mamillate ;  peristome  of  16  teeth  in  pairs,  pale  yellow ; 
strongly  reflexed  against  the  mouth  of  the  capsule  when  dry. 
Usually  autoicous  ;  male  flowers  terminal,  sub-discoid,  bracts 
squarrose. 

IIab.  On  the  excrement  of  cattle  in  boggy  places  in  sub-alpine  districts;  not 
uncommon.     Fr.  summer. 

The  specific  nnme  correctly  describes  the  form  of  the  fruit,  which  has,  when  fully 
■develope<l,  very  much  the  form  of  a  Roman  ampulla,  of  which  the  neck  is  formed  by 
the  cnpsule ;  the  apophysis,  however,  is  frequemly  narrow,  and  the  same  tuft  will 
-exhibit  a  variety  of  forms.  ^  I  have  specimens  with  the  apophysis  as  much  as  half-an- 
inch  in  length.     The  colouring,  too,  is  highly  variegated,  and  often  very  pretty. 

S,  Turnerianum  Dicks,  is  only  a  form  with  narrow  apophysis. 

2.  Splachnum  sphsBricum  Linn.  fil.   (S.  pedunculatum  and 
var.  sphaericum  Braithw.  Br.  M.  Fl.)  (Tab.  XXXVI.  G.,  and 

LXIII.  B.). 

Differs  from  S,  ampullaceum  in  the  leaves  wider,  obovate- 
spathulate  or  sub-orbicular,  abruptly  and  very  shortly  or  more 
longly  acuminate,  the  margin  entire  or  sinuose-dentate ,  rarely 
distinctly  serrate,  one  or  two  rows  of  cells  often  narrower  and 
discoloured  ;  nerve  reaching  nearly  to  the  summit.  Seta  very 
thin  and  weak,  paler,  variable  in  length,  i  or  2,  rarely  up  to  6 
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inches.  Apophysis  smaller,  only  slightly  wider  than  the  cap- 
sule, oval  or  globose,  blackish,  quickly  contracted  into  the  seta  ; 
narrower  and  more  tapering  at  base  when  dry,  rugose.  Capsule 
rather  shorter  and  broader ;  columella  much  exserted  when  dry, 
•dilated  at  apex.  Teeth  of  peristome  orange.  Dioicous.  Male 
flower  on  a  separate  plant,  aprical  cell  of  paraphyses  narrow, 
pointed, 

Hab.  In  similar  situations,  but  usually  at  rather  higher  altitudes,  common  in 
mountainous  districts.     Fr.  summer. 

5.  spharuum  is  easily  known  from  the  last  species  by  the  shape  and  colour  of  the 
apqphysis,  as  well  as  by  the  broader  less  serrate  leaves  ;  5.  vasculomm  differs  in  the 
ODtuse  leaves,  usually  shorter  seta,  large  apophysis,  etc  ;  Tetraf*lodon  mniolies  in  the 
narrower  leaves,  firmer  seta,  and  more  upering,  firmer  apophysis,  which  is  usually 
narrower  in  proportion  to  the  capsule.  The  latter  plant  is  quite  distinct  when  the 
capsules  are  fresh,  but  in  old  and  dried  specimens  of  S,  sphtrricum  the  apophysis 
becomes  narrowed  and  more  tapering,  and  the  distinction  diminishes. 

Tab.  LXIII.  B  shows  (necessarily  somewhat  diagrammatically,  the  papillae  and 
other  points  l)eing  omitted  for  the  sake  of  clearness)  a  |*eristome  tooth  of  5.  spharirum 
▼iewed  from  the  outer  or  dorsal  surface.  The  firm  rectilineal  lines  show  the  plates  of 
the  dorsal  layer,  the  fine  irregular  lines  are  those  of  the  median  layer,  and  the  dotted 
horizontal  ones  the  divisions  of  the  plates  of  the  ventral  surface. 

Teiraphdon  Wormskjoldii  differs  in  the  autoicous  inflorescence,  the  leaves  wider 
at  the  base  and  less  spathulate,  usually  entire  at  apex,  the  smaller  capsule,  smaller, 
irregular  peristome  teeth,  etc. 

3.    Splachnum  vasculosum  L.  (Tab.  XXXVI.  H.). 

In  pale  or  deep  green  tufts,  often  black  below,  1-3  inches 
high.  Leaves  distant,  widely  obovate  or  sub-orbicular,  rounded 
or  shortly  and  bluntly  pointed,  but  almost  always  obtuse,  entire  ; 
nerve  ceasing  below  apex  ;  marginal  cells  rectangular,  rather 
narrow,  discoloured.  Capsule  rather  small,  shortly  cylindrical, 
<x)ntracted  below  the  mouth  when  dry;  apophysis  large,  globular, 
dark  purplish  black,  slightly  rugose  when  dry.  Peristome  teeth 
rather  short.  Columella  exserted.  Dioicous.  Perigonial  bracts 
squarrose,  oval,  acuminate,  obtuse. 

Hab.     Springs  and  bogs  on  high  mountains  ;  very  rare.     Fr.  summer. 

A  fine  and  distinct  species,  readily  known,  even  when  barren,  by  the  rounded 
entire  obtuse  leaves,  which  are  rather  glossy  when  dry  and  less  altered  than  in  the 
two  previous  species.  It  is  possible  that  the  barren  plant  may  have  been  overlooked 
and  may  be  more  frequent  than  is  usually  supposed. 


55.    TETRAPLODON  B.  &  S. 

Mosses    resembling    Splachnum,    usually    with    narrower, 
longly  tapering  leaves.     Capsule  oval-cylindrical,  apophysis  of 
the  same  colour  and  texture,  more  solid  than  in  Splachnum, 
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narrower  and  more  tapering,  not  much  wider  than  the  capsule ; 
teeth  of  peristome  i6,  at  first  arranged  in  fours,  finally  in  pairs,, 
rarely  equidistant;  of  two  layers  only,  without  interior  vertical 
and  oblique  lines.     Columella  not  exserted. 

A  small  genus,  chiefly  separated  from  Spiachnum  by  the 
narrower  apophysis,  more  tapering  and  not  inflated,  of  the  same 
colour  and  texture  as  the  capsule,  and  the  structure  of  the 
peristome  teeth. 


Deriv. — TcrpairXo- (tetraplo)    fourfold,    and    oSovs    (odous) 
tooth ;  from  the  arrangement  of  the  peristome  teeth. 


a 


/Ls.  toothed  above  ;  seta  scarcely  longer  than  leaves,  pale    2.  antiustaius 

\Ls.  entire  or  almost  so  ;  seta  longish 2 

(Seta  very  slender,  pale  ;  capsule  (with  apophysis)  small .j.    Wormskjoldit 
Seta  stout,  red  ;  capsule  (with  apophysis)  large /.  mnioides 


A.  EU-TETRAPLODON. 
Peristome  teeth  at  first  in  fours,  finally  in  pairs. 


1.    Tetraplodon  mnioides  B.  &  S.  (Spiachnum  mnioides  Sw. ; 

Tetraplodon  bryoides  Lindb.,  Braithw.  Br.  M,  Fl ) 

(Tab.  XXXVII.  A.). 

Densely  tufted,  stems  1-3  inches  high.  Leaves  crowded,, 
ovate-lanceolate  or  narrowly  obovate-lanceolate,  gradually  or 
suddenly  acuminate  and  tapering  to  a  long  flexuose  subula, 
appressed  and  twisted  when  dry  ;  concave,  entire  ;  nerve 
yellowish,  forming  the  greater  part  of  the  subula  ;  cells 
rhomboid-hexagonal  or  sub-rectangular,  the  marginal  often,  but 
not  constantly,  narrower  and  yellowish.  Seta  stout,  red,  variable 
in  length,  >4-2  inches ;  capsule  shortly  cylindrical,  when  dry 
contracted  below  the  mouth,  at  first  brown,  with  a  greenish 
apophysis^  both  finally  becoming  dark  purplish  black  ;  apophysis 
pyriform,  slightly  narrower  above  than  the  capsule,  tapering  at 
base,  thick-walled  ;  peristome  teeth  reflexed  when  dry,  large,, 
regular  in  outline,  entire  at  margin,  highly  papillose,  orange  red. 
Autoicous.  Male  flower  terminal,  soon  becoming  lateral  by 
innovation. 

Hab.     Decaying  animal  matter  on  mountains  ;  not  common.     Fr.  summer. 

The  seta  exhibits  considerable  variation  in  length  in  this  species,  sometimes 
hardly  elevating  the  capsule  above  the  leaves,  at  others  being  two  inches  in  height. 
In  the  latter  ca$e  it  b  a  very  eonspkuous  moss,  espedally  as  the  fruit  b  ^usmMy 
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produced  in  great  profusion.  It  varies  much,  too,  in  form  of  leaf  and  length  of 
capsule,  and  the  var.  Brewerianus  (Splach.  Brewerianum  Iledw.)  appears  to  be  only 
an  unimportant  form  of  this  kind.  A  more  marked  variety,  var.  cavifolius  B.  &  S. 
has  ihe  leaves  very  concave  and  olx>vate,  almost  cochleariform,  thus  linking  our  plant 
very  closely  with  a  third  species,  T,  urceoUttus  B.  &  S 

T.  angustatus  differs  markedly  in  the  hardly  exscried  capsule  and  serrate  leaf. 

2.     Tetraplodon  angustatus  B.  &  S.    (Splachnum  angustatum 
Sw.)     (Tab.  XXXVII.  B.). 

Small,  densely  tufted,  4-2  inches  high,  pale  green,  reddish 
below  with  dense  tomentum.  Leaves  narrowly  ovate-lanceolate, 
with  a  tapering  flexuose  subula  as  in  the  last ;  margin  sharply 
spinulose-serrate.  Seta  pale,  very  short,  capsule  hardly  raised 
above  the  leaves,  pale  reddish  brown,  smaller  than  in  the  last ; 
apophysis  pale,     Autoicous. 

Hab.  In  similar  situations  to  the  last,  very  rare  ;  Scotland  ;  Wales.  Fr. 
summer  and  autumn. 

Very  different  from  the  last  in  the  narrower,  serrate  leaves,  the  smaller,  less 
cxserted  capsule  of  a  different  colour.  As  in  that  species,  the  apophysis  when  the 
capsule  is  just  mature  is  no  wider  than  the  capsule,  indeed  at  times  narrower ;  its 
sulisequent  relative  widening  is  due  to  the.  contraction  of  the  capsule. 


B.  HAPLODON. 
Peristome  teeth  at  first  in  pairs,  finally  equidistant. 


3.     Tetraplodon  Wormskjoldii  Lindb.     (Splachnum    Worm- 
skjoldii  Hornem.,  Schp.  Syn.)     (Tab.  LXIII.  B.). 

In  soft  tufts,  usually  short,  rarely  becoming  tall  and  robust, 
2-6  inches  high ;  stems  very  slender,  repeatedly  forked.  Leaves 
broadly  ovate,  rather  quickly  narrowed  to  a  rather  short  acumen  ; 
nerve  very  slender,  ceasing  below  the  apex,  margin  entire  or  nearly 
so.  Cells  resembling  those  of  S,  sphsericum,  the  marginal  row 
much  larger y  inflated.  Seta  very  slender,  pale ;  capsule  very 
small,  shortly  elliptic,  about  the  same  width  as  the  short,  ovate, 
slightly  tapering  apophysis ;  after  the  fall  of  the  lid  the  capsule 
becomes  sub-globose,  the  apophysis  narrower,  finally  the  capsule 
becomes  extremely  wide-mouthed  and  short,  turbinate,  much 
wider  than  the  apophysis.  Peristome  teeth  finally  equidistant, 
small,  irregular  in  outline,  thin,  yellow.  Autoicous  ;  male 
flowers  on  very  slender  axillary  braadilets,  apical  cell  of 
paraphyses  wide,  obtuse. 
T 
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Hab.  In  wet  peaty  places*  very  rare.  Widdy  Bank  Fell,  Teesdale,  Durham, 
1901  (  Horrell  and  Jones  ), 

The  position  of  this  plant  is  doubtful,  as  in  the  vegetative  characters  and  others  it 
most  resembles  Splachnum,  while  in  the  structure  of  the  peristome  and  included 
columella,  it  agrees  with  Tetraplodon.  Up  to  the  lime  of  its  discovery  in  Britain,  it 
was  looked  upon  as  a  typical  arctic,  or  boreal  species,  ranging  through  all  the  high 
latitudes  of  North  America  and  Europe,  to  Siberia.  Our  plant  is  the  unusual  tall 
robust  form  with  larger  leaves.  It  most  resembles  Splach,  spkaricum^  and  could 
indeed  hardly  be  mistaken  for  any  other  plant ;  the  inflorescence,  differently  sha|:>ed 
leaves,  etc,  will  separate  the  two,  as  pointed  out  under  that  plant,  even  in  the  absence 
of  fruit. 


56.    TAYLORIA  Hook. 


Usually  fine  mosses  with  long  setae ;  calyptra  contracted  at 
base,  conical.  Apophysis  more  or  less  pyriform,  much  narrower 
than  the  capsule,  which  is  wide-mouthed  when  dry.  Areolation 
large,  rhomboid-hexagonal. 

Tayloria  Frcelichiana  has  been  recorded  as  British,  but 
erroneously,  and  must  be  erased  from  our  list. 

Deriv. — After  Dr.  Taylor,  the  author  with  Sir  W.  J.  Hooker 
of  the  Muscoiogia  Britannica. 

{Leaves  acute,  toothed /.  tenuis 
I xjaves  obtuse,  entire 2,  lingukUa 

1.     Tayloria  tenuis  Schp.  (Splachnum  tenue  T>'\cVs.  \  Tayloria 
serrata  var.  tenuis  B.  &  S.,  nonnull.  auct.)  (Tab.  XXXVII.  C). 

Loosely  tufted,  soft,  slender.  Leaves  very  thin  and  tender, 
widely  spathulate,  shortly  acuminate,  acute ;  nerve  reaching 
nearly  to  apex  ;  margin  serrated  above.  Seta  very  slender ; 
capsule  with  a  long  narrow  tapering  apophysis,  small,  oval, 
wide-mouthed  when  dry  and  empty ;  columella  much  exserted ; 
peristome  teeth  reflexed  when  dry,  purplish,  long.  Autoicous  ; 
male  flower  sub-discoid,  terminal  on  branches. 

Hab.  Decaying  matter  on  mountains,  very  rare.  Scotch  Highlands.  Sand 
links,  Caithness  (Lillie).     Fr.  late  summer. 

Quite  distinct  from  the  next  species  by  the  reflexed  peristome  teeth,  the  exserted 
columella,  and  serrated  acuminate  leaves.  It  frequently  more  nearly  resembles 
Tetraplodon  mnioides^  the  capsule  and  apophysis  l>eing  about  the  same  width  until 
after  maturity,  and  even  capsules  gathered  ripe  do  not  always  dry  with  the  apophysis 
narrower  than  the  camule.  It  may,  however,  always  be  known  from  XhaX  species  by 
the  serrated  leaves  with  short  points  and  nerve  ceasing  below  the  apex. 
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2.     Tayloria  lingulata  Lindb.  (Splachnum  lin^latum  Dicks.  ; 

Dissodon  splachnoides  Grev.  &  Am.,  plur.  auct.) 

(Tab.  XXXVII.  D.). 

Tall,  densely  tufted,  1-4  inches  high,  blackish  below,  dark 
^reen  above.  Leaves  sub-erect,  when  dry  not  much  crisped  nor 
twisted,  glossy ;  large,  obovate-lingulate,  obtuse,  concave ;  margin 
entire  or  slightly  irregular  at  apex  with  the  projecting  trans- 
verse cell-walls  ;  nerve  ceasing  below  apex.  Seta  bright  red, 
shining,  1-2  inches  long.  Capsule  bright  brown,  rounded-oval, 
when  dry  and  empty  wide-mouthed  and  somewhat  turbinate ; 
apophysis  tapering,  much  narrower  than  the  ripe  capsule ;  lid 
convex  with  an  apiculus  of  varying  length.  Peristome  teeth  16, 
not  in  pairs,  yellowish,  erect  when  dry.  Columella  slightly 
exserted,  Synoicous,  or  autoicous  with  the  male  flower  gemmi- 
form. 

Hab.     Bogs  on  high  mountains  in  Scotland,  rare.     Fr.  late  summer. 

A  very  6ne  and  distinct  species,  as  well  in  the  capsule  as  in  the  leaves.  Like 
most  species  of  this  Order,  it  varies  much  in  the  size  of  its  parts.  The  large  cells  give 
ji  very  marked  appearance  to  the  dry  leaves  under  the  lens. 


Order  XIV.    FUNARIACEiE. 

Plants  usually  with  wide  soft  leaves,  and  lax  areolation 
resembling  that  of  Splachnaceae.  Capsule  globose,  oval  or 
pyriform,  erect  and  symmetrical  or  cernuous  and  unequal,  usually 
with  a  distinct  neck  narrower  than  the  capsule ;  cleistocarpous, 
gymnostomous  or  peristomate.  Inner  peristome  when  present  of 
16  separate  processes,  entirely  without  a  basal  membrane,  and 
opposite  to,  not  alternating  with  the  teeth.  Calyptra  usually 
inflated,  smooth,  with  a  long  beak,  lobed  or  cucullate. 

Mosses  resembling  Splachnaceae  in  leaf  structure,  but  differing 
in  the  often  cernuous  fruit,  which,  while  frequently  long-necked, 
does  not  possess  an  actual  apophysis,  in  the  calyptra,  and  in 
the  peristome,  which  when  fully  present  is  double  and  highly 
-developed. 


57.    DISOELIDM  Brid. 


Plants  almost  without  stems,  resembling  minute  buds  on 
the  persistent  protonema.  Leaves  almost  nerveless,  sheathing, 
without    chlorophyll.      Capsule    small,    inclined,    sub-globose  ; 
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peristome  single.      Calyptra   narrow,    split    on    one    side,   very 
narrow  at  base. 

A  genus  consisting  only  of  the  following  remarkable  plants 
which  in  fruit  resembles  Catoscopium,  but  in  areolation  the 
present  Order.  The  peristome  also  is  somewhat  anomalous^ 
with  a  superficial  resemblance  to  that  of  Trematodon  ;  but  it  is  in 
structure  Funarioid. 

Deriv. — Sc-(di)  two,  and  o-KcXos  (skSlos)  a  leg;  from  the  two- 
branches  of  the  peristome  teeth. 

1.       Discelium     nudum      Brid.       (Bryum     nudum     Dicks.) 
(Tab.  XXXVII.  E.). 

Stem  minute t  budMke,  brownish  green,  annually  formed  on  a 
perennial  protonema.  Leaves  few,  small,  ovate-lanceolate,  entire 
or  faintly  and  obtusely  toothed,  nerveless  or  with  a  faint  trace  of 
a  thin  nerve  in  the  upper  part  ;  cells  lax,  hexagonal-oblong, 
pellucid.  Seta  about  an  inch  long,  slender,  reddish  ;  capsule 
minute,  sub-globose,  suddenly  bent  at  the  short  neck,  and  hori- 
zontal ;  lid  convex;  annulus  broad.  Peristome  teeth  i6,  cleft 
half-way  from  the  base  upwards,  undivided  above.     Dioicous. 

Mab.     Clay  banks,  rare.     Fr.  early  spring. 

A  very  curious  plant,  quite  unlike  any  other  of  our  species  of  moss,  though 
resembling  Catoscopium  in  the  form  of  the  fruit.  It  is  most  conspicuous,  except 
when  the  fruit  b  maturing,  by  the  densely  matted  protonema  covering  the  bare  soil. 


58.    NANOMITRIUM  Lindb. 

Resembling  Ephemerum,  but  differing  in  the  presence  of  a 
rudimentary  lid,  and  in  the  absence  of  a  spore-sac,  the  capsule 
almost  without  apiculus,  the  calyptra  usually  very  minute, 
Stomata  none.     Leaves  laxly  areolated,  nerveless. 

The  plants  included  under  this  genus,  though  superficially 
resembling  Ephemerum,  are  rightly  separated  on  account  of  the 
above  structural  differences  of  some  considerable  importance. 
In  Ephemerum  the  capsule  is  always  more  or  less  differentiated 
into  outer  case  and  spore-sac,  the  enveloping  membrane  consisting 
at  least  of  two  layers ;  in  Nanomitrium  there  is  only  a  single  layer 
of  cells,  thus  representing  an  even  simpler  form  than  Archidium  ; 
and  the  only  approach  to  an  apiculus  is  a  single  cell,  or  at  the 
most  three  or  four,  forming  a  slight  thickening  at  the  summit  of 
the  capsule. 
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A  ring  of  small  differentiated  cells  round  the  upper  part  of 
the  capsule  forms  a  *'  line  of  least  resistance  "  where,  upon  a 
slight  pressure,  the  upper  part  separates  in  the  form  of  a  lid. 
(E.  S.  Salmon,  Journ.  of  Linn.  Soc.,  Vol.  xxxiv.,  p.  163.) 

Deriv. — vavo-(nano)  dwarf,  and  ftirpiov  (mitrion)  a  cap;  from 
the  minute  calyptra. 

1.     Nanomitrium  tenenim  Lindb.  (Phascum  tenerum  Bruch; 
Ephemerum  tenerum  CM.,  Schp.  Syn.)  (Tab.  XXXVII.  F.). 

Plants  very  minute,  on  a  persistent  protonema.  Leaves 
few,  ovate-lanceolate,  tapering,  nerveless,  entire  or  very  slightly 
and  obtusely  serrate  above ;  cells  large  and  thin-walled,  20-25  /* 
wide,  rectangular-rhomboid.  Capsule  immersed  on  a  very  short, 
blender  seta,  almost  globose,  when  fresh  minutely  apiculate,  pale 
brown  ;  calyptra  very  minute  ;  spores  small,  20-jo  /*,  sub- 
tetrahedral.     Synoicous. 

Hab.  On  mud  taken  from  a  fish-pond,  near  Hurst pierpoint,  Sussex,  1854 
{Mitten)  ;  near  Crowborough,  Sussex,  1890  (Nicholson).     Fr.  late  autumn. 

A  very  minute  plant  ;  the  protonema  is  less  persistent  and  less  conspicuous  than 
in  Epfum.  serraium,  though  the  individual  stems  are  somewhat  larger  and  more 
distinct.  The  apiculus  is  easily  seen  in  the  fresh  capsule,  though  minute,  but  mostly 
disappears  upon  drying.  The  nerveless  leaves  distinguish  it  from  all  the  species  of 
Ephemerum  but  E.  stellatum^  E.  serratumy  and  its  sub-species  E.  intertnedium^  the 
nerve  of  which  is  sometimes  very  indistinct  ;  the  almost  entire  leaves  will  separate  it 
from  the  last  two,  and  the  small  spores,  thin  capsule,  and  synoicous  inflorescence 
from  all  three. 


59.    EPHEMERUM  Hampe. 

Minute,  annual,  terrestrial  plants  developed  on  a  persistent, 
much  branched,  green  protonema.  Leaves  more  or  less  ovate- 
lanceolate,  usually  tapering,  with  rather  lax  areolation,  more  or 
less  rhomboid.  Capsule  immersed,  cleistocarpous,  rounded, 
minutely  apiculate,  the  wall  of  two  layers  of  cells  ;  spores  large  ; 
calyptra  small,  thin,  campanulate,  torn  at  the  base,  sometimes  on 
one  side  only ;  stomata  present. 

The  plants  composing  this  and  the  last  genus  are  connected 
with  the  higher  Funariaceae  through  Physcomitrella  and  Physco- 
mitrium  in  much  the  same  way  as  Phascum  is  linked  with  the 
more  highly  developed  Pottia  by  P.  recta  and  P,  bryoides ;  and 
also  as  the  cleistocarpous  species  of  Weisia  are  connected  with 
the  higher  species,  through  W,  rostellata. 
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The  persistent  protonema  may  be  in  part  a  storehouse  of 
moisture,  but  is  probably  of  more  importance  in  preventing 
other  plants  from  occupying  the  soil  and  thus  crowding  out  the 
Ephemerum.  It  is  often  more  conspicuous  than  the  stems  them- 
selves, and  leads  to  their  discovery  where  they  would  otherwise 
be  overlooked. 

Deriv. — e<^/!A€/E>09  (ephemeros),  short-lived. 

r  Leaves  nerveless   z 

\  Leaves  nerved,  at  least  near  apex  3, 

^/Ls.  narrowly  pointed,  sharply  toothed    /.  serratum 

\Ls.  widely  pointed,  obscurely  denticulate 2.  stellatum 

|Nerve  faint,  wanting  in  lower  half  of  leaf  /•.  intemudium 

^\Nerve  distinct  throughout    4 

/  Leaves  broadly  lanceolate,  nerved  to  apex j.  coketnns 

*\Leaves  narrow,  nerve  ezcurrent 5 

i  \j&,  lanceolate-subulate,  tapering,  almost  entire 4.  sessile 

^\Ls.  ligulate,  toothed  at  apex    .j-.  recurvifolium 

1 .    Ephemerum  serratmn  Hampe  (Phascum  serratum  Schreb.) 
(Tab.  XXXVII.  G.). 

Minute,  gregarious,  with  green  persistent  protonema. 
Leaves  few,  erecto-patent,  usually  slightly  flexuose  or  curved 
above,  lanceolate »  tapering  to  a  narrow  point ;  margin  coarsely 
and  irregularly  toothed  above  ;  nerve  none  ;  cells  lax,  hexagonal- 
rhomboid,  elongate,  5-8  times  as  long  as  wide  (100-150  /x  in 
length,  15-24  ft  wide)  in  upper  two-thirds  of  leaf,  at  apex  equally 
narrow,  the  walls  a  little  incrassate,  at  base  paler,  thin-walled. 
Capsule  immersed  on  a  very  short  seta,  sub-globose,  apiculate, 
bright  chestnut-brown,  glossy ;  calyptra  small,  widely  campan- 
ulate,  torn  at  base;  spores  large,  60-80  /a,  coarsely  or  finely 
papillose,  stomata  confined  to  the  base  of  the  capsule.  Dioicous  ; 
male  plant  small. 

Var.  j^.  angustifolium  B.  &  S.  (E,  minutissimum  Lindb.,. 
Braithw.  Br.  M.  Fl.).  Leaves  narrower,  often  subsecund  ;  spores 
rather  smaller,  very  finely  papillose. 

Hab.  Fallow  fields  and  bare  spots  ;  not  infrequent.  The  var.  3  rare  ;  S.E» 
England  ;  N.  E.  Ireland.     Fr.  late  autumn. 

The  var.  3  has  a  distinct  appearance  when  it  is  well  marked,  but  I  do  not  think 
ii  has  any  title  to  specific  rank.  The  spores  run  to  60  fi  in  Mitten's  original  plant 
and  frequently  up  to  70  /i  and  80  /i  in  others ;  they  are  as  a  rule  less  papillose,  but 
certainly  are  not  smooth  in  ripe  specimens.  Mitten  writes  that  he  did  not  consider  it 
smaller  than  E.  serratum^  but  always  thought  it  larger ;  indeed,  it  was  the  size  that 
firsL  struck  him  in  the  earlier  specimens.  I  am  inclined  to  think  that  it  is  rendered 
more  conspicuous  by  the  relative  development  of  the  capsule  in  contrast  with  the 
smaller,  narrower  leaves,  without  any  marked  or  constant  difference  in  actual  size. 
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Mr.  J.  II.  Davies  sends  me  the  variety  well  marked  from  several  stations  in  N.E. 
Ireland,  but  showing  the  same  want  of  constancy  and  tendency  to  approach  E, 
serratum. 

*  Ephemerum  intermedium  Mitt.  (Tab.  XXXVII.  H.). 

Differs  from  E.  serratum  in  the  presence  of  a  faint  nerve  in 
the  upper  part  of  the  leaf,  very  thin  and  obscure,  and  vanishing 
above  the  middle,  but  occupying  the  greater  part  of  the  point; 
upper  cells  narrower,  rather  long. 

Hab.     Fallow  fields,  Sussex  ;  very  rare.     Fr.  late  autumn. 

The  difference  between  this  and  E,  serratum  depending  entirely  upon  the  nerve, 
which  is  sometimes  extremely  faint,  and  in  the  lower  leaves  always  wanting,  and  upon 
a  slight  difference  in  the  width  of  the  cells,  which  are  somewhat  variable  in  E, 
serratum^  I  have  thought  it  best  to  consider  E.  intermedium  as  a  sub-species  only  of 
the  former.  The  nerve  is  chiefly  recognisable  by  the  deeper  chlorophyll ose  colour  it 
gives  the  apex  of  the  leaf.  Mr.  Nicholson  finds  it  vary  considerably  in  the  degree  uf 
its  development  among  plants  from  the  same  spot. 

2.    Ephemerum  stellatum  Philib.  (Tab.  LXIII.  C). 

Exceedingly  minute.  Leaves  numerous  (about  20),  rigidly 
divergent  in  a  stellate  arrangement,  from  a  turgid  oval  base 
abruptly  contracted  to  a  narrowly  oblong  limb,  not  finely 
acuminate,  but  quickly  narrowed  to  a  short,  broad,  acute  point; 
concave  at  base,  flat  above  and  straight,  not  curved  or  flexuose; 
nerveless ;  margin  sub-entire  or  slightly  denticulate »  not  sharply 
serrate ;  basal  cells  large,  thin-walled,  pellucid,  each  containing 
one  or  more  large  oil-globule,  ceils  in  middle  and  upper  part  of 
leaf  incrassate,  smaller  than  in  E,  serratum  (70-100  /x  by  12-18  /a), 
5-6  times  as  long  as  wide,  at  apex  much  shorter,  but  little 
narrowed,  2-4  times  as  long  as  wide ;  capsule  slightly  smaller  and 
more  elongate  than  in  E,  serratum,  otherwise  resembling  it, 
calyptra  rather  large,  covering  more  than  half  the  capsule^ 
campanulate,  lobed  at  base.  Seta  rather  longer,  spores  smaller, 
40-50  /A,  smooth.  Male  flowers  on  short  stems  near  the  base  of  the 
fertile  plant  or  distinct. 

Hab.  Sandy  clay  soil,  Crowborough,  Sussex,  and  Bedgbury  Park  Woods,  Kent 
(py.  E,  NUhohonl 

Probably  the  most  minute  of  our  British  mosses.  Quite  distinct  from  E. 
serratum  and  all  our  other  species  by  numerous  and,  I  think,  stable  characters ;  the 
rigid  stellate  habit,  most  noticeable  in  the  young  plants,  is  alone  quite  distinct^ 
and  unly  approached  by  E,  sessile  var.  brevifolium^  which  is  at  once  distinguished  by 
its  nerve.  The  outline,  of  the  leaves,  the  sub-entire  margin,  and  the  much  shorter 
apical  cells  are  very  marked  and  characteristic     The  base  of  the  leaf  is  often  much 
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thickened,  especially  in  young  plants,  and  serves  for  the  storage  of  food  material  ; 
the  larjje,  highly  refractional  globules  are  very  conspicuous. 

The  leaves  somewhat  resemble  those  of  Nan.  tenerum  in  outline,  but  the  cells 
are  smaller  and  much  more  incrassate,  and  the  spores  twice  as  large. 

3     Ephemerum  cohadrens  Hampe  (Phascum  cohasrens  Hedw.) 
(Tab.  XXXVII.  I.). 

Stems  closely  tufted,  protonema  bright  green,  becoming 
discoloured  when  older.  Leaves  ohlong-lanceolate  or  ovate- 
lanceolate,  finely  pointed,  serrated  in  upper  part ;  nerve  thin, 
strong  in  acumen,  reaching  apex  or  vanishing  just  below  ;  cells 
rhomboid-hexagonal,  rather  smaller  than  in  E.  serratum,  but 
larger  than  in  the  two  following  species.  Calyptra  lobed  or  torn 
at  base.  Stomata  distributed  over  the  whole  surface  of  the 
capsule.  Spores  as  large  as  in  E.  serratum,  rather  coarsely 
tuberculate.     Dioicous. 

IIab.  Moist  thanks;  near  Poriumna,  (ialway  {Moore)  ;  Arundel,  Sussex,  1895 
(  W.  E.  Nicholson).     Fr.  late  autumn. 

Differing  from  the  next  in  the  broader,  more  serrated  leaves  and  not  or 
indistinctly  excurreni  nerve  ;  from  E.  recwvifolium  in  the  more  lanceolate  outline  of 
the  leaves,  shorter  nerve  and  larger  cells.  The  presence  of  a  well -developed  nerve 
distinguishes  it  from  the  preceding  plants.  The  apex  of  the  leaf  is  often  slightly 
oblique  or  recurved. 

4.    Ephemerum  sessile  Rabenh.   (Phascum  sessile  B.  &  S., 

Ephemerum  stenophyllum  Schp.,  Syn.,  Braithw.  Br.  M.  Fl.,  etc.) 

(Tab.  XXXVII.  J.). 

Rather  taller  than  E.  serratum,  with  longer  leaves,  the  upper 
lanceolate-subulate,  gradually  tapering  to  a  narroxv  point,  very 
slightly  serrulate  at  apex  ;  nerve  thin  at  base,  broad  (about  J 
width  of  leaf  at  base),  slightly  excurrent.  Upper  cells  small, 
irregularly  rectangular-rhomboid,  incrassate.  Calyptra  torn  at 
base.  Stomata  as  in  E.  cohaerens.  Autoicous.  Male  flower  at 
the  base  of  the  stem. 

Var.  p.  brevifolium  Schp.  Leaves  shorter,  nearly  entire; 
nerve  less  excurrent. 

Hab.  Open  places,  rare.  Sussex;  Cheshire.  The  var.  3  Mere,  Cheshire; 
Crowl)orough,  Sussex.     Fr.  late  autumn  and  winter. 

There  has  been  much  confusion  l^etween  this  and  the  next  species ;  but  the 
linear,  not  tapering  leaves  of  that  plant,  its  still  smaller  cells,  and  calyptra  cleft  along 
one  side,  easily  distinguish  it.  The  present  species  is  more  easily,  perhaps,  confused 
with  the  last,  but  has  more  gradually  tapering,  narrower,  less  strongly  serrate  leaves, 
smaller  cells  and  more  excurrent  nerve. 


Digitized  by  VjOOQIC 


5Q.    EPHEMERUM.  2q^ 

6.     Ephemerum    recurvifolium    Lindb.    (Phascum    recurvi- 

folium  Dicks. ;  Ephemerella  recurvifolia  Schp.,  Syn.) 

(Tab.  XXXVII.  K.). 

Protonema  dull  green,  disappearing  when  the  capsules  are 
about  matured.  Leaves  erecto-patent,  straight  or  recurved 
towards  apex,  ligulate  or  linear,  often  wider  in  the  upper  half 
than  in  the  lower,  shortly  pointed ;  margin  slightly  denticulate 
above,  sometimes  more  strongly  at  apex ;  nerve  narrower  (about 
\  width  of  leaf  at  base)  than  in  the  last,  but  more  clearly  defined 
and  stronger,  reaching  to  apex  and  usually  slightly  excurrent. 
Cells  at  base  thin,  hyaline,  rectangular,  above  smaller,  irregularly 
rhomboid,  not  so  large  as  in  the  previous  species.  Seta  short ; 
capsule  globose-oval,  with  a  short  oblique  apiculus,  thick-walled. 
Stomata  at  base  of  capsule  only.  Calyptra  larger  than  in  the 
previous  plants,  split  on  one  side  only,     Dioicous. 

11 AB.     Fallow  fields,  etc,  rare.     Fr.  late  autumn  and  winter. 

If  attention  l)e  paid  to  the  form  of  the  leaf,  E.  recurvifolium  need  not  l>c 
confused  with  the  other  nerved  species  ;  the  nerve  in  this  being  stronger,  and  though 
narrower  than  in  ihe  last,  more  clearly  defined  ;  and  the  outline  of  the  leaf  being 
almost  exactly  ligulate.  The  leaves  are  generally  more  or  less  spreading  and 
recurved,  so  that  the  capsule  is  rendered  quite  ctmspicuous,  though  the  seta  is  very 
short. 


60.    PHYSOOMITRELLA  B.  &  S. 

Minute  plants,  without  persistent  protonema.  Leaves  nerved, 
the  upper  forming  a  terminal  rosette,  laxly  areolated.  Capsule 
on  a  short  seta,  usually  splitting  horizontally  by  a  circular 
fissure  about  midway  between  top  and  bottom,  sub-globose, 
apiculate.     Calyptra  narrowly  campanulate. 

Intermediate  between  Ephemerum  and  Physcomitrium.  The 
stem  though  short  is  well  developed,  the  seta  is  frequently 
somewhat  elongated,  the  columella  is  more  highly  differentiated 
than  in  Ephemerum,  and  the  ripe  capsule  shows  a  distinct 
tendency  to  split  regularly  round,  at  or  near  the  middle ;  a  certain 
differentiation  in  the  cells  of  its  membrane  may  be  seen  at  this 
line,  compared  with  those  above  and  below,  though  I  have  not 
been  able  to  find  it  so  clearly  marked  as  in  the  specimen  described 
and  figured  by  Mrs.  Britton  (Bulletin,  Torrey  Bot.  Club,  Vol.  22, 
No.  2,  pp.  62  sqq.). 

Deriv. — Diminutive  of  Physcomitrium. 


Digitized  by  VjOOQIC 


298  FUNARIACE/E. 

1 .    Physcomitrella  patens  B.  &  S.    (Phascum  patens  Hedw.) 
(Tab.  XXXVII.  L.). 

Stems  very  short,  about  t  line  in  length,  densely  or  loosely 
gregarious.  Leaves  variously  shaped,  oblong,  oval,  or  spathulate, 
shortly  and  usually  obtusely  acuminate,  the  upper  larger,  forming 
a  terminal  rosette  ;  rather  obtusely  serrate,  nerve  narrow,  vanish- 
ing  below  apex  ;  cells  lax,  widely  rectangular  or  hexagonal. 
Capsule  immersed  or  slightly  emergent,  brown,  thin-walled, 
globose  with  an  obtuse  apiculus.  Spores  rather  smaller  than  in 
the  previous  genus,  25-30  /x.  papillose.  Paroicous.  Antheridia 
usually  just  below  the  fertile  flower. 

Var.  p.  Lucasiana  Schp.  Stem  shorter ;  leaves  more 
crowded,  shorter  and  broader, 

Hab.  Sides  of  pools,  clay  fields,  etc,  not  common.  The  var.  3,  Chapel-en-le- 
Friih,  Derby  (Barker).     Fr.  autumn. 

A  larger  plant  than  any  of  the  previously  descril>cd  allied  species,  with  larger, 
broader  leaves  and  wider  cells.  Perhaps  it  is  more  likely  to  be  confused  with 
Phascum  cuspidatum^  but  that  has  entire  leaves  with  the  margin  recurved,  and  the 
cells  only  about  half  the  size. 


61.    PHYSOOMITRIUM  Brid. 

Plants  resembling  the  erect-fruited  species  of  Funaria ; 
calyptra  small,  covering  about  half  the  capsule,  fugacious, 
symmetrical,  2'2-lobed  (rarely  more)  at  base.  Capsule  erect, 
symmetrical,  lid  apiculate  or  rostellate,  the  cells  arranged  in 
straight  lines  from  the  centre  to  the  circumference,  peristome 
none. 

This  genus  stands  in  the  same  relationship  to  the  other 
Funariaceae  that  Pottia  occupies  towards  the  rest  of  the 
Tortulaceae.  A  continental  species,  P.  tetragonum  (Pyramidula 
tetragona  Brid.)  still  more  closely  fills  the  gap  between 
Ephemerum  and  the  higher  forms,  having  the  capsule  hardly 
raised  above  the  perichaetial  bracts. 

The  small,  lobed  calyptra,  not  oblique,  inflated,  nor  cucullate, 
is  the  main  character  of  distinction  between  the  present  genus  and 
the  next. 

Deriv. — <^wici7  (physce)  a  bladder,  and  furpiov  (mitrion)  a 
cap ;  a  not  very  appropriate  reference  to  the  calyptra. 

{Leaves  almost  entire  ;  capsule  globose,  wide-mouihed /.  spharicum 
I  weaves  serrate  above;  capsule  pyriform    2.  pyrifornu 
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1.  Physcomitrium      sphsBiicum      Brid.      (Gymnostomum 

sphaericum  Ludw.)     (Tab.  XXXVIII.  A.). 

Stems  very  short,  1-2  lines  in  length,  rarely  more  than  a  line. 
Leaves  close,  erecto-patent,  broadly  obovate,  concave,  obtuse, 
entire,  or  faintly  irregular  with  the  protruding  marginal  cells ; 
nerve  vanishing  below  apex  ;  cells  lax,  hexagonal-rectangular. 
Seta  about  1%.  lines  in  length,  capsule  small,  spherical,  with  an 
obtusely  apiculate  lid,  after  the  fall  of  the  lid  widely  turbinate, 
broader  than  long,  with  a  very  wide  mouth,  brown.  Spores 
25-30  f*,  papillose.  Calyptra  narrow,  conical,  about  4-lobed  at 
base.     Autoicous. 

Hab.  Dried  mud  in  beds  of  pools,  very  rare.  Cheshire ;  Derbyshire  ; 
Staffordshire  ;  Surrey.     Fr.  autumn. 

This  rare  and  pretty  little  moss  sometimes  grows  with  PoUia  truncatula^  small 
specimens  of  which  mi^ht  easily  he  taken  for  it.  In  that,  however,  the  capsule  is 
always  longer  in  proportion  to  its  width,  the  leaves  are  not  concave,  and  the  nerve  is 
longer. 

Like  many  of  the  annual  mosses,  this  species  has  a  habit  of  disappearing  from  its- 
localities  and  re-appearing  after  a  lapse  of  some  years. 

2.  Physcomitrium  pyriforme  Brid.    (Bryum  pyriforme  L.) 

(Tab.  XXXVIII.  B.). 

Closely  gregarious,  often  in  wide  patches,  bright  green, 
taller.  Leaves  rather  large,  erecto-patent  or  spreading,  concave, 
ovate,  or  from  a  narrow  base  obovate,  somewhat  acute,  serrate 
above,  nerve  vanishing  at  apex,  narrow,  distinct ;  cells  large,  at 
base  rectangular,  becoming  more  hexagonal-rhomboid  towards 
the  summit,  narrower  towards  margin.  <*alyptra  erect,  finally 
4-5  lobed,  the  lobes  divaricate.  Seta  j-5  lines  long,  red  ;  capsule 
variable  in  form,  larger,  roundish-oval  or  oval-oblong,  with  a 
rather  short  but  distinct  neck,  the  whole  usually  pyriform  when 
dry,  the  capsule  often,  but  not  always,  slightly  contracted  below 
the  rather  narrow  mouth ;  lid  convex,  apiculate.  usually  distinctly 
rostellate,  the  cells  in  straight  lines  from  apex  to  margin  ;. 
annulus  broad,  fugacious.     Autoicous. 

Hab.  Clay  lianks  and  heaps  of  mud  thrown  out  of  ditches,  etc.  Common. 
Kr.  sprmg. 

There  is  no  difficulty  in  distinguishing  this  species  from  the  last ;  the  (^'eater  size 
of  all  its  parts,  the  larger  and  longer  capsule  with  a  much  narrower  mouth,  easily 
identifying  it.  It  has  much  greater  resemblance  to  Funaria  fascicularis^  but  may  bie- 
distinguished  without  much  difficulty  by  the  following  characters.  The  lid  in  the 
pre!wnt  species  is  always  distinctly  apiculate,  usually  with  a  longish  beak,  while  in 
that  it  is  plano-convex,  and  the  cells  are  also  somewhat  spirally  arranged,  in  our  plant 
lieing  in  straight  lines.     The  calyptra  while  immature  is  very  similar  in  both,  but 
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while  in  the  present  species  it  remains  erect  and  becomes  many-lobed  at  the  base,  in 
the  Funaria  it  becomes  oblique,  the  basal  part  remaining  inflated  and  entire  except 
for  a  single  lateral  fissure.  The  broad,  separating  annulus  is  also  a  marked  character 
in  the  present  species. 


62.    FUNARIA  Schreb. 

Short-stemmed  plants,  resembling  Physcomitrium  in  the 
vegetative  part;  leaves  rather  wide,  with  large  cells.  Calyptra 
inflated  at  base,  covering  most  of  the  mature  fruit,  finally 
oblique,  cucullate,  otherwise  entire  at  base,  yellowish.  Capsule 
pyriform,  erect  and  symmetrical  or  oblique  and  curved.  Lid 
plano-convex,  rarely  distinctly  apiculate,  the  cells  arranged  in 
somewhat  spiral  lines  (rarely  straight)  from  the  centre  to  the 
circumference.  Peristome  none,  single  or  double  ;  outer  teeth  i6, 
often  twisted  obliquely  to  the  left,  sometimes  united  at  their  tips ; 
inner  peristome  when  present  of  16  processes  opposite  the  teeth, 
without  a  basal  membrane.  Autoicous  in  all  the  British  species ; 
male  flower  discoid,  terminal  on  a  lateral  branch. 

The  species  included  in  the  section  Entosthodon,  which  1 
have  here  united,  following  Braithwaite  and  Lindberg,  with 
funaria,  have  been  tossed  about  from  one  genus  to  another  ;  but 
clearly  there  is  nothing  gained  by  splitting  up  the  genus,  since 
any  distinction  based  on  the  peristome  separates  species  allied 
by  the  form  of  the  capsule,  and  vice-versa  ;  on  the  other  hand 
the  affinity  with  Physcomitrium  is  very  close  and  the  question 
seems  rather  to  he  whether  even  that  is  rightly  kept  separate 
from  F'unaria ;  here,  however,  we  have  a  real  distinction  in  the 
calyptra,  and  a  consistency,  at  least  in  the  former  genus,  in  the 
form  of  capsule  and  absence  of  peristome. 

Deriv.-  Lat.  funis,  a  cord,  from  the  seta  in  F.  hygrometiica 
spirally  twisted  when  dry. 

rCapsule  erect,  symmetric  or  almost  so   2 

\  Capsule  inclined,  mouth  oblique 4 


/Capsule  short,  obovate  ;  peristome  rudimentary 3 

\Capsule  clavate-pyriform  ;  peristome  perfect j.    TempUtoni 

/  Leaves  bordered  2.  ericetofutn 

^  \  Leaves  not  bordered  i.  fascicularis 

(Seta  straight ;  Is.  with  long  fine  acumen  4.  caicarta 
Seta  arcuate  when  moist  ;  Is.  acute  or  shortly  acuminate   5 

/"Capsule  deeply  furrowed  when  dry,  mouth  large  ;  lid  convex  ;  spores  about  15  m 
J  S'  hygrometrica 

^  I  Capsule  less  furrowed,  mouth  very  small ;  lid  usually  mamillate  ;  spores  about  25  m 
V  6.  micros t Of h  a 
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A.    ENTOSTHODON. 

Capsule  nearly  or  quite  symmetrical,  erect;  peristome  none 
or  single,  rarely  double. 

1 .  Funaria  fascicularis  Schp.   (Bryum  fasciculare  Dicks. ; 

Physcomttrium  fasciculare  Fiirnr.,  mult,  auct.) 
(Tab.  XXXVIII.  C). 

Resembling  Physcomitrium  pyriforme,  but  usually  a  rather 
more  slender  and  paler  plant.  Leaves  rather  narrower,  ovate- 
lanceolate  and  oblong- spathulate,  acuminate  and  acute.  Cells  as 
in  that  species,  the  marginal  hardly  distinct.  Seta  pale  reddish, 
capsule  erect  or  very  slightly  inclined,  brown,  rounded-oval, 
pyriform  with  the  shortly  tapering  neck  ;  calyptra  shining, 
yellowish  green ;  lid  plano-convex ,  often  quite  flat  when  dry,  the 
cells  arranged  in  slightly  oblique  series  with  a  tendency  to  a 
spiral  arrangement  ;  annulus  none.  Peristome  none,  or  rudi- 
mentary, consisting  of  minute  projections  from  the  orifice. 

Hab.     Fallow  fields,  etc.  ;  not  common.     Fr.  spring. 

In  addition  to  the  strongly  marked  characters  mentioned  under  Physcomitrium 
ftyrifomie^  by  which  that  species  is  distinguished  from  the  present,  Funaria 
fascicularis  difTers  in  its  paler  colour,  and  in  the  narrower  leaves  and  generally  more 
slender  habit.  From  the  next  species  it  may  be  known  by  the  non-margined,  more 
serrate  leaves,  and  capsule  of  a  duller  colour  and  rather  larger  size. 

2.  Funaria    ericetorum    Dixon    (Gymnostomum    ericetorum 
Bals.  and  De  Not.;  Entosthoaon  ericetorum  CM.,  Schp.  Syn.  et 

plur.  auct. ;  Funaria  obtusa  Lindb.,  Braithw.  Br.  M.  Fl.) 
(Tab.  XXXVIII.  D.). 

Loosely  tufted,  stem  less  than  half-an-inch  in  height ;  leaves 
yellowish  green,  slightly  glossy  when  dry,  the  upper  crowded, 
rather  narrowly  oval  or  oblong-lanceolate,  acute,  sub-entire  or 
slightly  denticulate  above,  nerve  ceasing  some  way  below  the 
point,  more  rarely  reaching  it  ;  cells  at  base  lax,  rectangular, 
above  hexagonal-oblong,  1-2  rows  at  margin  very  narrow, 
incrassate,  orange,  forming  a  distinct  border.  Seta  2'j  lines 
long,  slender ;  capsule  resembling  that  of  the  last  species,  but 
smaller,  of  a  brighter  reddish  colour,  and  more  glossy,  of  a  solid, 
opaque  texture.  Lid  convex,  or  very  slightly  mamillate ;  cells  in 
straight,  not  oblique  lines.  Peristome  extremely  rudimentary, 
or  obsolete. 

Hab.  Shady  banks,  etc.,  chiefly  in  mountainous  country.  Not  unfrequent. 
Fr.  spring. 
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The  distinctly  margined  leaves  and  smaller  capsule  separate  this  with  ease  from 
the  last  species,  in  which,  though  occasionally  a  single  marginal  row  of  cells  is 
•distinctly  narrower  and  a  shade  yellower  than  the  rest,  there  is  never  found  a  distinct 
border ;  the  nerve,  too,  in  that  species  is  almost  always  carried  further  towards  the 
point  than  in  this.  The  narrow  fruit  with  longer  neck  and  well -developed  peristome 
of  the  next  species  readily  distinguish  it  from  the  present  one. 

F,  etueiorum  presents  considerable  variation  in  the  width  of  the  leaves,  and  in 
the  form  of  the  ripe  capsule,  which  is  sometimes  markedly  urceolate  from  constriction 
below  the  wider  orifice,  but  sometimes  shows  no  trace  of  this. 

3.      Punaria     Templetoni     Sm.      (Entosthodon     Templetoni 

Schwaeg.,  Schp.  Syn.,  et  plur.  auct. ;  Funaria  attenuata  Lindb., 

Braithw.  Br.  M.  Fl.)  (Tab.  XXXVIII.  E.). 

Stems  laxly  gregarious  or  tufted,  |-inch  in  height  or  less. 
Upper  leaves  forming  a  rosette,  spreading,  when  dry  erect  and 
slightly  twisted,  and  glossy ;  obovate-oblong,  shortly,  sometimes 
very  abruptly  acuminate,  rather  concave,  nerve  ceasing  below  the 
apex ;  cells  rather  wider  than  in  the  last,  the  marginal  narrower, 
forming  a  distinct  but  less  pronounced  border ;  cells  at  margin 
obtusely  protruding  above,  but  not  forming  acute  serratures. 
Seta  j-5  lines  long,  pale  red,  slender,  flexuose ;  capsule  yellowish 
green  with  a  red  mouth,  finally  reddish  brown,  narrow,  oval- 
oblong,  with  a  long  tapering  neck,  erect  or  slightly  curved, 
contracted  below  the  mouth  when  dry ;  lid  plano-convex,  or  very 
slightly  mamillate  ;  annulus  none  ;  peristome  simple,  of  i6  short, 
lanceolate-subulate,  reddish  brown,  distant  teeth,  articulate, 
inserted  below  the  orifice,  incurved  and  flattened  over  the  mouth 
of  the  capsule  when  dry,  rather  fugacious. 

Hab.  Shady  banks  and  clefts  of  rocks  near  water  ;  not  uncommon  in 
mountainous  districts.     Fr.  summer. 

A  pretty  species,  conspicuous  by  its  capsules  of  a  reddish  tin^e,  especially  in  the 
upper  part,  which  are  also  much  narrower  in  outline,  and,  includmg  the  neck,  much 
longer  and  more  gradually  tapering  below  than  in  the  last  two  species  ;  it  also  ripens 
its  fruit  later  in  the  year.  The  fruit  is  often  somewhat  curved  and  asymmetrical ; 
jilmost  always  a  little  contracted  below  the  mouth,  thence  equal  for  some  distance  or 
widening  again,  or  gradually  tapering  to  the  neck.  The  border  of  tht  leaves  is 
distinct,  but  not  so  strongly  marked  as  in  the  last.  The  peristome  is  often  very 
fugacious. 

B.    EU-FUNARIA. 
Capsule  oblique,  curved,  asymmetrical ;  peristome  present. 


4.     Funaria   calcarea    Wahl.    fF,    MUhlenbergit    Turn,  and 
F.  hibernica  Hook.,  Wils.  Bry.  Brit.)  (Tab.  XXXVIII.  G.). 

Loosely  tufted,  stems   not  half-an-inch   in   height.      U^r 
leaves  crowded,  oval  or  obovate,  rather  suddenly  acuminate  in  a 
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long  piliform  point,  entire  or  denticulate  above  ;  nerve  vanishing 
below  apex ;  cells  hexagonal-rhomboid,  narrower  at  margin.  Seta 
erect,  reddish,  rigid  ;  capsule  shortly  pyriform,  gibbous  at  back, 
slightly  curled,  with  a  tapering  neck,  brownish  yellow,  finally 
reddish  and  slightly  contracted  below  the  mouth,  smooth;  neck 
somewhat  plicate  when  dry  ;  annulus  none ;  lid  conical-convex, 
slightly  mamillate ;  peristome  double,  outer  of  16  narrowly 
lanceolate,  red,  obliquely  curved  teeth,  inner  of  16  processes 
shorter  than  the  teeth. 

Var.  )8.  patula  B.  &  S.  Taller  and  more  slender ;  leaves 
entire,  with  shorter  points. 

Hab.  Calcareous  rocks  and  walls,  rare.  The  var.  jB  with  the  type.  Fr. 
spring. 

A  sonnewhat  variable  moss  in  the  serration  of  the  leaves  and  other  points.  It 
differs  from  the  following  in  the  almost  piliferous  leaf-point,  the  straight,  erect  seta, 
the  smooth  capsule  with  straight,  not  oblique  mouth,  below  which  the  capsule  is 
constricted,  though  slightly  ;  in  the  more  pointed  lid  and  narrower  peristome  teeth, 
and  especially  in  the  absence  of  annulus. 

6.     Funaria  hygfrometrica  Sibth.  (Mnium  hygrometricum  L.) 
(Tab.  XXXVIII.  H.). 

Stems  about  ^-inch  in  height,  loosely  or  closely  tufted,  in 
large  patches,  pale  or  yellowish  green.  Upper  leaves  imbricated 
into  a  bulbiform  tuft,  concave,  large,  widely  oval-oblong,  shortly 
pointed,  entire  or  nearly  so,  nerved  to  apex;  cells  sub-hexagonal, 
a  little  narrower  at  margin.  Seta  long  (1-2%,  inches),  flexuose, 
variously  arcuate  when  young,  finally  reddish,  flexuose,  strongly 
twisted  and  hygroscopic  when  dry  ;  capsule  pyriform,  unequal, 
gibbous  at  back,  inclined,  strongly  incurved  at  mouth,  deeply 
sulcate  when  dry,  yellow,  the  mouth  deep  red ;  finally  brown  ; 
annulus  broad ;  lid  convex,  large.  Peristome  teeth  closely  and 
obliquely  arranged  in  a  spiral  turn,  the  apices  united  by  a  small 
disc  ;  processes  shorter  than  the  teeth.  Spores  rather  small, 
12-15  ft.     Autoicous,  male  flower  discoid,  with  spreading  bracts. 

Var.  )8.  arctica  Berggr.  Seta  shorter ;  capsule  less 
furrowed ;  mouth  rather  smaller  ;  spores  larger,  18-2^  /a. 
Peristome  somewhat  imperfect. 

Hab.  Heaths,  banks,  etc.,  especially  where  the  ground  has  been  burnt. 
Common.  The  var.  rare  ;  Ueeston  Regis,  Norfolk,  1898  ( Burrell),  Fr.  all 
summer. 

This  common  and  well-known  moss  is  very  variable,  but  never  presents  any 
diflfictiity  in  its  recognition  except  with  regard  to  the  two  allied  species,  F,  calcarea 
and  F.  microstoma.  The  former  is  easily  known  as  pointed  out  above ;  the  latter 
differs  in  the  narrow  mouth,  larger  spores,  and  rudimentary  inner  peristome,  but  the 
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var.  arctica  closely  resembles  it.  The  lid,  also,  is  more  conical,  but  F.  hygronutrita 
is  occasionally  found  with  projecting,  conical  lid. 

The  mouth  is  remarkably  oblique,  often  becoming  almost  parallel  with  the  axis 
of  the  capsule.  The  lid,  peristome,  etc.,  afford  beautiful  microscopic  objects.  A  form 
occurs  with  the  leaves  distinctly  toothed  above. 

The  var.  calvfscens  B.  &  S.  seems  to  be  simply  a  luxuriant  form  developed  under 
moist  favourable  conditions,  often  passing  into  the  type,  and  scarcely  differing  from 
it  except  in  the  greater  size  of  some  of  its  parts.     I  have,  therefore,  omitted  it. 

Mrs.  Britlon  and  Mr.  R.  S.  Williams,  to  whom  the  Beeston  Regis  plant  was  sent  as 
possibly  F.  Jlavtcans  Michx.,  a  N.  American  species,  refer  it  to  F,  hygrometHca  var. 
arctica  Berggr.  A  marked  feature  is  the  large  spores,  almost  equalling  thoi»e  of 
F.  microstoma,  but  the  mouth  of  the  capsule  is  jiot  quite  so  contracted.  Dr.  Ilagen 
states  that  F,  hyaiometrica  in  Norway,  while  otherwise  scarcely  differing  from  the 
normal  form,  usually  has  the  spores  18-27  /i.  The  variety  can  therefore  hardly  be 
considered  a  very  well-defined  one,  but  it  is  interesting  as  forming  a  connecting  link 
with  F.  mictoitoma.  The  processes  of  the  inner  peristome  are  sometimes  entirely 
adherent  to  the  outer  teeth  in  the  Norfolk  plant. 

6.    Punaria  microstoma  B.  &.  S.    (Tab.  XXXVIII.  F.). 

Resembling  the  last.  Leaves  a  little  more  longly  acuminate. 
Capsule  on  a  shorter  seta,  cernuous,  less  strongly  sulcate,  the 
mouth  very  small,  less  oblique,  the  lid  more  conical  and  pointed ; 
peri.stome  smaller,  the  inner  imperfect  or  rudimentary.  Spores 
rather  larger,  2.^'jo  /*. 

Hab.     Heaths,  sides  of  ponds,  etc.      Rare.      Fr.  late  sumnier. 

A  rare  species,  but  possibly  overlooked  ;  the  small  mouth  and  large  spores  will 
usually  serve  to  distinguish  it  without  much  difficulty. 


Order  XV.     MEESIACE^E. 


Plants  usually  inhabiting  bogs,  of  varying  habit  and  leaf- 
form  ;  the  leaves  usually  of  firm  texture  and  rather  small 
areolation  (except  in  Amblyodon).  Capsule  on  a  long  seta,  more 
or  less  clavate  with  a  long  neck,  curved  or  inclined,  smooth  or 
striate.  Peristome  double,  the  inner  as  long  as  or  longer  than 
the  outer,  of  16  narrow  processes  alternating  with  the  teeth,  with 
or  without  intermediate  cilia,  from  a  membrane  of  variable  height 
usually  united,  below  each  process,  with  the  outer  teeth. 

The  genus  Amblyodon,  here  included,  is  by  Lindberg  placed 
among  the  Funariacea;,  and  in  this  he  is  followed  by  Braithwaite. 
The  leaf-structure  is  distinctly  that  of  Funaria,  and  it  is  with 
reluctance  that  I  have  felt  obliged  to  retain  it  here  ;  but  the  form 
of  the  fruit  is  that  of  the  present  Order,  and  the  structure  of  the 
peristome  is  so  distinctly  that  of  Meesia,  and  so  markedly  differ- 
ent from  that  of  the  Funariaceae,  that  the  anomaly  of  uniting  it 
with  the  latter  Order  must,  I  think,  be  considered  far  greater  than 
that  of  separating  it. 
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63.    AMBLYODON  P.  Beauv. 

Plants  with  the  fruit  resemblincr  Meesia  and  the  leaf -structure 
of  Funaria.  Capsule  (with  the  neck)  clavate-pyriform,  curved 
and  asymmetrical ;  peristome  double,  outer  of  16  short,  rather 
obtuse,  articulate  teeth ;  inner  of  16  longer,  lanceolate  processes, 
alternating  with  the  teeth,  sometimes  connected  above  by 
transverse  appendages  ;  rudimentary  intermediate  cilia  some- 
times present ;  basal  membrane  short.     Calyptra  small,  cucuUate. 

Deriv. — aftjSAv  (ambly)  blunt,  and  q!^ovs  (odous)  a  tooth. 

1.    Amblyodon   dealbatus    P.    Beauv.    (Bryum   dealbatum 
Dicks.)     (Tab.  XXXIX.  A.). 

Stems  i-i  inch  high,  slightly  branched;  leaves  more  or  less 
crowded  in  comal  tufts,  longly  ovate-lanceolate  or  oblong- 
lanceolate,  shortly  pointed  ;  when  dry  slightly  twisted,  glossy  ;  of 
thin  texture,  entire  or  slightly  denticulate  above ;  margin  plane  ; 
cells  lax,  resembling  those  of  Funaria,  lower  rectangular,  thin, 
pellucid,  upper  hexagonal-rectangular ,  thin-walled,  smooth ; 
nerve  very  strong,  sometimes  half  the  width  of  the  leaf  at  base, 
narrowing  upwards  and  vanishing  below  apex.  Seta  red,  \\-2 
inches  long  ;  capsule  oval -cylindrical,  gibbous  at  back,  curved, 
when  dry  arcuate,  from  a  narrow,  tapering,  erect  neck,  reddish 
brown,  smooth;  lid  conical,  obtuse;  calyptra  narrow,  fugacious, 
annulus  narrow;  outer  teeth  reddish,  linear,  variable  in  length, 
sometimes  only  half  as  long  as  the  pale  yellow  inner  peristome. 

Hab.  Boggy  places  and  springs,  often  calcareous,  usually  in  alpine  and  sub- 
alpine  districts,  not  common.     Fr.  summer. 

The  smooth,  curved  and  oblique,  asymmetrical  capsule  with  tapering  neck,  is  not 
like  that  of  any  others  of  our  Mosses  except  Meesia  and  Paludella ;  the  similar  species 
of  Splachnacese  having  erect  fruits,  those  of  Funaria  smaller  and  wider  capsules  on 
shorter  setae,  and  usually  striate,  with  different  peristome,  while  Aulacomnium  is 
separated  by  its  striated  iruit  and  small  areolation  ;  the  latter  character  and  the 
narrow,  lingulate  leaves  easily  distinguish  Meesia  trickoides^  which  in  fruiting 
characters  much  resembles  the  present  species  ;  the  capsule  is,  however,  a  little 
shorter  and  wider,  and  less  curved,  than  in  the  present  plant. 


64.    MEESIA    Hedw. 

Stems  short  or  tall,  leaves  in  3-8  rows,  with  a  thick  nerve; 
cells  rather  small ,  smooth,  rectangular  or  rectangular-hexagonal, 
seta  long,  capsule  as  in  Amblyodon ;  male  inflorescence  discoid. 

Deriv. — After  David  Meese,  a  Dutch  gardener. 
U 
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3o6  MEESIACEiC. 

1.     Meesia  trichoides  Spruce  (Bryum  trichoides  L.  ;   Meesea 

trichodes  Spr.,   Braithw.    Br.  M.  Fl. ;  Meesia  uliginosa   Hedw., 

Schp.  Syn.  et  plur.  auct.)     (Tab.  XXXIX.  B.). 

In  dense,  pale  green  glossy  tufts,  radiculose  below.  Leaves  in 
8  rows,  the  upper  longest,  linear,  or  ligulate-lanceolate,  at  apex 
rounded  and  obtuse ;  when  dry  erect,  hardly  twisted,  shining ; 
margin  revolute^  entire^  nerve  very  strong  and  thick^  occupying 
the  greater  part  of  the  lower  half  the  leaf  vanishing  just  below 
apex  ;  cells  at  base  linear^  4-6  times  as  long  as  broad,  similar  in 
form  but  gradually  shorter  upwards,  a  few  at  apex  hardly  longer 
than  broad  ;  all  small,  narrow^  smooth,  with  Uie  walls  slightly 
incrassate.  Seta  variable  in  length,  J-iJ  inches  long  ;  capsule 
oval,  gibbous  at  back,  inclined  and  slightly  curved,  from  an 
erect  tapering  neck ;  lid  conical,  obtusely  pointed.  Outer 
peristome  teeth  short,  oblong-lanceolate,  obtuse ;  much  shorter 
than  the  processes  of  the  inner. 

Var.  )8.  alpina  Boul.  (Meesia  alpina  Funck).  Leaves 
somewhat  narrower,  acute  or  sub-acute ;  stems  usually  taller 
and  seta  longer ;  capsule  rather  shorter. 

Var.  y.  minor  Boul.  (Meesia  minor  Brid.).  Stems  short ; 
leaves  short,  erect,  obtuse,  broadly  ligulate ;  capsule  and  neck 
shorter, 

Hab.  Boggy  ground  on  mountains  ;  Scotland  and  North  of  England  ;  not 
common.     The  vars.  3  and  7  on  Ben  Lawers.     Fr.  summer. 

Although  a  somewhat  variable  moss,  chiefly  in  the  size  of  its  various  parts,  this 
species  is  always  a  very  distinct  one,  and  may  readily  be  known  by  the  form  of  the 
capsule  and  the  narrow,  ligulate,  more  or  less  obtuse  leaves,  with  very  thick  broad 
nerve.  The  varieties  are  only  the  extremes  of  a  series  of  intermediate  forms,  and 
even  on  normal  plants  leaves  may  often  be  found  with  the  apex  somewhat  acute  or 
obtusely  pointed. 

There  are  three  other  European  species  ;  one,  M,  triquttra,  a  very  fine  one,  with 
lanceolate,  acute  leaves  arranged  distinctly  in  three  rows,  is  £Eiirly  common  over  most 
of  the  north  of  Europe,  and  might  possibly  be  found  here. 


65.    PALUDELLA  Ehrh. 


Stems  tall,  tomentose  below.  Leaves  in  five  rows,  decur- 
rent,  squarrose,  cells  hexagonal-rounded,  papillose,  rectangular 
at  base.  Capsule  on  a  long  seta,  slightly  curved  from  an  erect 
neck,  clavate-oblong,  smooth.  Peristome  resembling  that  ot 
Webera,  without  cilia.     Dioicous. 

A  very  distinct  genus  consisting  of  a  single  species. 

Deriv. — Diminutive  of  Lat.  palud-^  marsh,  "  The  little 
marsh  plant." 
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1.      Paludella    squarrosa    Brid.     (Bryum    squarrosum    L.) 
(Tab.  XXXIX.  C). 

In  bright  yellowish  green  dense  tufts,  2-6  inches  high,  stems 
slightly  branched,  rather  stout,  strongly  tomentose  below.  Leaves 
in  five  ranks,  strongly  squarrose-recurved,  not  much  altered 
when  dry,  longly  and  narrowly  decurrent,  ovate-lanceolate  from 
an  erect  oblong  base,  acute ;  margin  narrowly  recurved  at  base, 
densely  serrate  above  and  plane ;  nerve  narrow,  thin,  vanishing 
below  apex;  cells  at  base  narrowly  rectangular,  hyaline,  above 
becoming  rounded-hexagonal ^  smally  incrassate,  chlorophyllose, 
strongly  papillosey  the  marginal  rhomboid,  projecting  and  forming 
the  serratures.  Perichaetial  bracts  spreading,  not  recurved, 
-elongate-lanceolate.  Seta  reddish,  2-4.  inches  long;  capsule 
oval-oblong,  slightly  curved,  from  a  rather  short,  not  tapering 
neck,  greenish  brown,  smooth ;  lid  conical ;  calyptra  cucullate. 

Hab.     Deq>  peat  bogs,  very  rare  and  barren.     Fr.  summer. 

It  is  much  to  be  feared  that  this  beautiful  and  exceedingly  interesting  species  is 
now  extinct  in  Britain,  the  two  localities  in  which  it  formerly  occurred,  Terrington 
Carr  in  Yorkshire  and  Knutsford  Moor  in  Cheshire,  having  been  altered  by  drainage. 
In  Scandinavia  and  Northern  America  it  is  common. 


66.    AULAOOMNIUM  Schwaeg. 

Caespitose  mosses,  with  ovate  or  oblong-lanceolate  leaves, 
with  small  rounded  papillose  areolation,  each  cell  exhibiting  a 
large  conical  papilla  in  the  centre  of  its  face  ;  hrdLXiches  frequently 
terminating  in  flagelliform  pseudopodia,  naked  or  with  a  few 
minute  leaves,  and  bearing  a  cluster  of  gemmx  at  the  tip. 
Capsule  oblong  or  sub-cylindric,  striate,  slightly  inclined  or 
<:urved.     Peristome  Mnioid,  inner  with  long  cilia. 

This  genus  is  usually  placed  near  to  Mnium,  but  in  peristome 
it  is  not  more  closely  allied  to  that  genus  than  is  Paludella,  while 
in  the  form  of  the  fruit  and  in  areolation  it  seems  more  at  home  in 
the  present  Order. 

Deriv. — avXaico-(aulako)  furrowed,  and  Mnium.  From  the 
striate  capsule. 

r  Plant  under  i  inch ;  Is.  serrate,  basal  cells  unistratose,  not  distinct  from  the  rest ; 

\\         pseudopodia  numerous    ^.  androgynum 

[plant  larger  ;  basal  cells  bi-tri-stratose,  swollen  ;  pseudopodia  less  frequent 2 

/Ls.  obtuse,  imbricate,  entire  ;  stems  without  radicles /.  turgidum 

\Ls.  usually  toothed  at  apex;  stems  matted  with  radicles 2,  palustrt 
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3o8  MEESIACEi€. 

1.  Aulacomnium  turgidum   Schwaeg.    (Hypnum   turgidum 
Wahl. ;  Gymnocybe  turgida  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXXIX.  D.). 

In  loose,  bright  or  yellowish  green  tufts,  pale  below,  not 
iomentose,  3-5  inches  high,  slightly  branched,  turgid.  Leaves 
imbricated,  when  dry  closely  appressed,  soft,  widely  obovate, 
broadly  rounded  at  summit,  very  narrow  at  base,  concave, 
somewhat  cymbiform  above,  margin  reflexed  half-way  from  the 
base  upwards,  quite  entire ;  nerve  narrowing  upwards,  ceasing 
below  apex ;  cells  below  rectangular,  a  few  rows  at  base  brown,, 
above  hexagonal-quadrate  with  sinuose,  incrassate,  strongly 
collenchymatous  walls;  small,  smooth,  or  very  faintly  papillose. 
Capsule  ovate-oblong,  slightly  curved,  striate,  yellowish  brown  \ 
lid  conical. 

Hab.  Among  grass  in  damp  places  on  mountains  ;  recently  found  on  several  of 
the  Perthshire  hills  ;  rare  and  sterile.     Fr.  summer. 

This  very  rare  and  pretty  species  has  only  been  found  with  us  on  Whernside  in 
Yorkshire  and  on  some  few  of  the  Scotch  mountains.  It  can  hardly  be  confused  with 
any  other  moss  except  with  the  var.  imbriccUum  of  the  next  species ;  from  that  it 
(iiflers  in  the  broader,  rounded,  very  obtuse,  softer  leaves,  the  almost  entirely  smooth 
cells,  and  the  absence  of  tomentum  (on  which  account  the  stems  readily  fall  apart). 

There  is  a  slight  inflation  of  the  extreme  basal  angles  of  the  leaf  which  produces 
the  effect  of  minute  auricles. 

2.  Aulacomnium  palustre  Schwaeg.   (Mnium  palustre  L. ; 

Gymnocybe  palustris  Fries,  Braithw.  Br.  M.  Fl.) 
(Tab.  XXXIX.  E.). 

Very  variable  in  size  and  habit ;  stems  robust,  loosely  or 
densely  tufted,  1-5  inches  high,  closely  covered  with  brown 
tomentum  almost  to  apex  ;  sparingly  branched,  pale  yellowish 
green,  rarely  bright  green  ;  leaves  usually  crowded,  erecto-patent, 
when  dry  more  or  less  crisped  and  spirally  flexuose,  or  spirally 
appressed  to  stem  or  almost  straight ;  long  (1-2  lines),  oblong- 
lanceolate  or  linear-lanceolate,  shortly  pointed  or  obtuse,  or 
gradually  acuminate  to  a  narrow  point ;  margin  narrowly  revolute 
at  base,  and  to  a  variable  distance  above,  towards  apex  finely  but 
sharply  denticulate  or  sinuose-crenulate  ;  nerve  vanishing  below 
apex,  very  white  and  shining  at  back  when  dry  ;  cells  very 
small,  irregularly  rounded  or  angular,  with  thick,  often  sinuose, 
collenchymatous  walls,  towards  base  somewhat  elongated,  a  few 
rows  at  the  extreme  base  wider ^  somewhat  inflated,  more  or  less 
bi'Stratose,  brownish  yellow ;  all  the  cells  except  the  basal 
strongly  but  variably  papillose  on  both  sides.     Perichaetial  bracts 
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longer,  narrower,  more  tapering,  less  papillose.  Seta  /-<2  inches 
long ;  capsule  oblong  or  sub-cylindrical,  slightly  gibbous  or 
4:urvedy  cemuous,  strongly  sulcate;  when  dry  contracted  below 
the  dilated  mouth  ;  lid  conical ;  peristome  teeth  long,  acute ; 
processes  of  inner  peristome  about  as  long,  with  3-4  intermediate 
-cilia  of  equal  length.  Dioicous.  Male  flower  terminal,  discoid. 
Branches  often  producing  flagelliform  pseudopodiuy  naked  or  with 
a  few  scattered  minute  leaves^  and  bearing  at  the  apex  a  cluster  of 
small  gemmiform  metamorphosed  leaves. 

Var.  p,  imbricatum  B.  &  S.  Leaves  crowded,  broader^ 
wider  at  apex  and  more  obtuse,  entire  or  almost  sOy  hardly 
twisted  or  quite  straight  and  appressed  when  dry. 

Var.  7.  fasciculare  B.  &  S.  (Mnium  fasciculare  Brid.). 
Stems  much  branched  with  short  branchlets,  leaves  in  interrupted 
tufts. 

Var.  5.  laxifolium  Kindb.,  Cat.  of  Canadian  Plants,  p.  145. 
Leaves  distant,  spirally  flexuose  and  divergent,  not  appressed 
when  dry. 

Hab.  Bogs,  common.  The  var.  7  not  common ;  the  var.  iS  in  drier  situations ; 
the  var.  8,  Fliiwick  Marsh,  Bedfordshire,  1887  (Dixon),     Fr.  early  summer. 

A  very  variable  moss,  but  not  likely  to  be  confused  with  many  others ;  in  its 
robust  forms  it  has  a  great  superficial  resemblance  to  Dicranum  Bergeri,  but  the 
areolation  and  the  highly  papillose  leaves  readily  distinguish  it  from  that  plant ;  some 
forms,  too,  bear  a  likeness  to  Mnium  homum,  which  does  not,  however,  inhabit  the 
same  localities,  nor  has  it  the  shining  nerve  of  the  present  species,  and  it  is,  of  course, 
also  readily  known  by  its  spinose  leaves.  Aulacomnium  iurfridum  is  on  the  whole 
the  species  most  resembling  it,  and  the  var.  imbricalum  of  the  present  plant 
«>metimes  approaches  it  so  nearly  that  even  under  the  microscope  it  is  difficult  to 
separate  them  ;  as  a  rule,  however,  that  variety  has  the  leaves  more  or  less  distinctly 
papillose,  and  they  are,  perhaps,  never  so  wide,  rounded  and  flaccid  as  is  usual  in 
A.  turgidum. 

Perhaps  the  most  striking  evidence  of  the  great  variability  of  A,  palustre  is  to  be 
found  in  the  fact  that  while  in  their  normal  state  no  two  mosses  could  well  be  more 
unlike  than  this  species  and  A.  androgynum^  it  sometimes  occurs  that  dwarfed, 
slender  forms  of  the  first  so  nearly  resemble  taller  plants  of  the  last  as  to  be  with 
•difficulty  distinguished  ;  I  have  specimens  of  A,  palustre  that  are,  indeed,  in  almost 
every  respect  similar  to  other  fruiting  specimens  of  A.  amirogynum. 

The  gemmiferous  form  of  this  species,  usually  known  as  var.  polycephalum 
Hilbn.  (G.  palusiris  var,  rantosa  Lindb.,  Braithw.  Br.  M.  Fl.),  emitting  numerous 
pseudopodia  from  the  axils  of  the  leaves,  is  rather,  I  think,  a  state  than  a  true 
variety.  It  is  questionable,  indeed,  whether  even  the  varieties  given  above  are  really 
more  than  forms  arising  from  the  direct  action  of  certain  conditions  of  the 
environment.  Certainly  I  have  specimens,  the  younger  branches  of  which  would 
have  to  be  referred  to  the  var.  imbriccUum,  while  the  older  leaves  on  the  stems  are 
•quite  of  the  typical  form. 
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3.    Aulacomnium  androgjmum  Schwaeg.   (Mnium  andro- 

gynum  L.;  Orthopyxis  androgyna  P.  Beauv.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XXXIX.  F.). 

Stems  slender,  rarely  \\  inches  high,  slightly  tomentose 
below,  dull  green ;  usually  producing  slender  leafless  pseudopodia, 
ending  in  a  round  head  of  densely  crowded  stalked  fusiform 
gemmae.  Leaves  small,  rarely  i  line  long,  narrowly  ovate-^ 
lanceolate  or  linear  lanceolate,  when  dry  loosely  appressed  and 
slightly  twisted,  margin  reflexed  below,  distinctly  denticulate  at 
apex  ;  cells  uniform  or  the  lower  a  little  elongated,  above 
rounded-quadrate  or  sub-hexagonal,  incrassate,  papillose;  peri- 
chaetial  bracts  longer,  narrower.  Seta  ^i-inch  long ;  capsule 
erect,  finally  oblique  or  horizontal,  almost  straight  and  symmet- 
rical, brown.     Dioicous  ;  male  flower  terminal,  gemmiform, 

Hab.  Banks  and  rotten  tree  trunks,  frequent.  Fruiting  very  rarely,  ii> 
summer. 

Usually  at  once  recognisable  by  the  numerous  pseudopodia  with  minute  balls  of 
eemrose  ;  bearing  some  resemblance  in  this  respect  to  Tetrapkis  pellucida^  but  at  once 
known  by  the  absence  of  the  cup-shaped  bracts,  and  also  by  the  narrower  leaves. 
Occasionally,  as  in  the  case  of  the  specimens  mentioned  under  the  last  species,  it 
becomes  taller,  more  radiculase,  more  robust,  with  longer  leaves  approaching  those  of 
A.  palustre  in  form  and  even  in  areolation. 


Order  XVI.    TIMMIACE^E. 

Tall,  robust  mosses,  resembling  Polytrichum  in  habit ;  stems 
very  slightly  branched.  Leaves  long^  narrow^  serrate.  Capsule 
symmetrical y  elliptical-oblong,  with  a  tapering  neck,  inclined  or 
horizontal,  hardly  striate^  but  furrowed  when  dry.  Peristome 
double,  outer  as  in  Bryum,  with  dense  articulations,  inner  with 
a  basal  membrane  as  in  that  genus,  giving  rise  to  cilia  only,  in 
twos  or  fourSy  opposite  to  the  teethy  frequently  appendiculate  and 
sometimes  united  with  one  another. 


67.    TIMMIA  Hedw. 
Characters  those  of  the  Order. 

The  plants  of  this  genus  are  very  striking  in  their  habit,, 
which  very  greatly  resembles  that  of  Polytrichum,  and  the  leaves, 
excepting  in  the  narrower  nerve  and  absence  of  lamellae,  show  a 
remarkable  similarity  to  those  of  that  genus  both  in  form  and 


Digitized  by  VjOOQIC 


67.  TIMMIA.  311 

structure.  Besides  the  two  British  species  there  are  two  others 
known  on  the  continent,  one  of  which,  T.  megapolitana  Hedw., 
has  been  recorded,  apparently  erroneously,  from  Ben  Lawers. 
It  differs  from  T,  austriaca  in  the  less  sheathing  whitish  leaf- 
base,  the  nerve  not  dentate  at  back  above,  and  the  cilia  of  the 
inner  peristome  appendiculate. 

Deriv. — After  Timm,  a  botanist  of  Mecklenburg. 

(Leaves  uniform,  wide  and  sheathing;  at  base,  red  at  insertion /.  austriaca 
Upper  Is.  much  longer,  scarcely  sheathing,  hyaline  at  insertion 2.  noi^egica 

1.  Timmia  austriaca  Hedw.  (Tab.  XXXIX.  G.). 

Robust,  2-4  inches  high,  in  dense  tufts,  dull  green  above, 
darker  below,  somewhat  radiculose.  Leaves  large,  sub-equal,  2-3 
lines  long,  erecto-patent,  appressed  with  the  points  twisted  when 
dry  ;  from  a  wide,  oblongs  sheathing,  orange  base  suddenly 
contracted,  then  longly  linear-lanceolate,  tapering  to  a  somewhat 
obtuse  point,  more  or  less  concave  or  sub-tubular,  margin  plane  or 
erect,  serrate  in  the  upper  half,  coarsely  so  near  apex  ;  nerve 
strong,  often  reddish,  reaching  apex,  smooth  or  slightly  dentate  at 
back  towards  apex,  not  papillose.  Cells  of  base  orange,  narrowly 
rectangular,  pellucid,  above  very  small,  subquadrate-rounded, 
slightly  incrassate,  sometimes  papillose.  Capsule  with  the  neck 
elongate-clavate,  reddish-brown,  lid  hemispherical,  apiculate ; 
calyptra  small,  cucullate ;  peristome  teeth  pale  yellow,  cilia  of  the 
inner  peristome  not  appendiculate.     Dioicous. 

Hab.  Stony  ground  on  mountains  ;  very  rare  and  sterile  on  two  or  three  of  the 
Scotch  mountains.     Fr.  summer. 

The  most  obvious  characters  by  which  this  species  is  distinguishable  in  the  field 
from  the  next,  are  the  wide  sheathing  leaf- base  and  shorter,  sub-equal  leaves  ;  under 
the  microscope  the  nerve,  not  papillose  at  back  or  front  above,  readily  separates  the 
two  ;  the  dentation  of  the  nerve  towards  apex  is  usually  faint  and  may  be  quite 
absent. 

2.  Timmia  norvegica  Zett.  (Tab.  XXXIX.  H.). 

Resembling  the  last  species,  but  differing  in  the  leaves, 
which  are  much  elongated  towards  the  summit  of  the  stem,  3-4 
lines  or  even  more,  bright  or  yellowish  green,  forming  a  cuspidate 
tuft,  arcuate  and  twisted  when  dry  and  frequently  falcato-secund, 
sub-tubular,  deciduous,  linear-lanceolate,  hardly  enlarged  at  the 
base  or  sheathing ;  nerve  covered  for  the  greater  part  of  its 
length  both  at  back  and  front  with  dense,  ascending  papillae  ; 
not  toothed  at  back.     Cells  above  as  in  the  last  species,  smooth  or 
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papillose,  the  basal  elongated,  chlorophyllose,  usually  only  a  feiv 
of  the  lowest  orange,  two  or  three  rows  at  the  line  of  insertion 
very  thin,  fragile,  hyaline.  Capsule  resembling  that  ot  the  last ; 
cilia  of  inner  peristome  without  appendages.     Dioicous. 

Hab.  Mountain  rocks  and  earth,  very  rare.  The  Ben  Lawers  groap;  Ben 
Ileasgarnich  ;  Den  of  Airlie,  Scotland ;  Powerscourt  Waterfall,  Ireland.  Fruit  not 
found  in  Britain. 

Until  recently  the  fruit  of  this  species  had  not  been  recorded,  and  it  has  now 
only  been  found  sparingly  in  the  Tyrolese  Alps.  The  characters  italicised  above  will 
readily  distinguish  it  from  the  last.  The  elongated  leaves  appear  on  the  old  stems 
alternately  with  the  shorter  ones,  in  interrupted  tufts,  and  are  usually  foJcato-secund. 
The  leaves  are  very  readily  deciduous,  owing  to  the  delicate  structure  of  the  lowest 
rows  of  the  basal  cells.  I  have  found  this  species  on  Ben  Lawers  and  the  adjacent 
mountains  in  many  localities  (sometimes  forming  large  bright  green  tufts  ^  or  6  mches 
high),  but  never  in  company  with  T,  austrictca,  Boulav  suspects  this  to  be  a  form  of 
that  species  induced  by  great  moisture,  but  that  view  seems,  to  say  the  least, 
improbable. 

It  is  curious  that  the  papillosity  of  the  cells  of  the  lamina  in  both  these  species 
shoiild  be  so  uncertain  in  character.  As  a  rule  the  leaves  are  quite  smooth,  but  one 
mav  be  seen  here  and  there  with  all  the  cells,  except  quite  the  basal  ones,  distinctly 
and  even  strongly  papillose. 
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Caespitose,  usually  tall  and  robust  mosses,  the  stems  often 
producing  whorled  innovations  below  the  flowers.  Leaves  generally 
narrow  in  outline  and  acute,  areolation  narrow,  usually  sub- 
rectangular,  almost  always  papillose.  Calyptra  small,  fugacious, 
cucullate.  Capsule  globular  or  nearly  so,  rarely  with  any  distinct 
neck,  mostly  cernuous  and  almost  always  striate.  Peristome  none 
or  simple,  or,  most  commonly,  double,  outer  teeth  i6,  transversely 
trabeculate  ;  inner  shorter,  processes  cleft  into  two  divisions,  cilia 
imperfect  or  none.     Male  inflorescence  usually  discoid. 

A  very  natural  group  of  mosses,  having  (with  the  exception  of 
a  few  exotic  species)  an  almost  uniform  type  of  capsule,  which 
when  young  is  bright  glaucous  green,  and  smooth,  but  on  ripening 
becomes  brown  and  usually  deeply  sulcate.  There  is  also  a 
remarkable  uniformity  about  the  areolation  throughout  the  Order; 
the  papillose,  short  narrow  cells  of  most  of  the  species  being  very 
characteristic. 

The  papillae  in  this  Order  are  mostly  found,  when  present, 
not  in  the  middle  of  the  face  of  the  cell,  as  is  usually  the  case,  but 
at  either  the  upi>er  or  lower  end,  or  both.  They  may,  however, 
occur  in  the  usual  position. 
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68.    OATOSOOPIUM  Brid. 

Slender,  densely  caespitose.  Leaves  narrow,  lanceolate- 
subulate,  areolation  small,  rectangular,  smooth.  Seta  slender, 
capsule  minute,  sub-globose,  hard,  blackish,  shining,  smooth, 
cernuous.  Peristome  single,  of  16  short  obtuse  teeth ;  rudiments 
of  an  inner  peristome  sometimes  visible. 

The  affinities  of  this  genus  are  doubtful.  In  fruit  it  very- 
much  resembles  Discelium,  but  the  areolation  is  very  different, 
and  is  certainly  more  like  the  typical  areolation  of  this  Order, 
though  without  the  usual  papillae.  The  following  species  is  the 
only  one  of  the  genus. 

Deriv. — icaTw  (kato)  down,  and  (rKwr^o  (scopeo)  to  look ; 
alluding  to  the  cernuous  capsule. 

1.      Catoscopium  oigritum    Brid.    (Weista   nigrita  Hedw.) 

(Tab.  XL.  A.). 

Densely  tufted,  bright  or  brownish  green;  stems  very  slender^ 
straight,  not  much  branched,  2-6  inches  high,  radiculose  below. 
Leaves  small,  slightly  crisped  when  dry,  lanceolate,  gradually 
tapering  to  an  almost  subulate  point ,  margin  narrowly  recurved 
to  above  middle,  entire ;  nerve  gradually  vanishing  in  the  point, 
prominent  at  back.  Areolation  small,  nearly  uniform,  narrowly 
rectangular,  at  base  about  3-6  times  as  long  as  broad,  above 
rather  shorter  and  slightly  irregular,  those  of  the  marginal  row 
shorter,  sub-quadrate ;  all  slightly  incrassate,  smooth.  Seta  very 
slender,  rigid,  ^-f-inch  long ;  capsule  minute,  sub-globose,  smooth, 
glossy,  at  first  reddish  brown,  finally  purplish  black,  hard, 
horizontally  cernuous ;  calyptra  narrow,  cucullate ;  lid  conical. 
Dioicous. 

Hab.  Damp  places  on  mountains,  or  among  sand  on  shores  ;  rare.  Fr.  late 
summer. 

This  remarkable  moss  might  easily,  in  the  absence  of  fruit,  be  taken  for  one  of 
the  Dicranacese ;  in  habit  it  is  nut  unlike  Ceratodon,  and  the  regular,  rectan(;ular 
cells  are  much  like  those  of  Dicranella  or  Ditrichum.  The  fruit,  however,  resembles 
that  of  no  other  British  moss  except  Discelium  nuiium  ;  and  in  spile  of  the  above 
resemblances,  the  leaves  unite  a  number  of  characters  not  to  be  found  in  any  single 
British  species  of  Dicranacece,  so  that  if  attention  be  paid  to  the  description,  there 
need  not  be  any  real  difficulty  in  identifying  it. 
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69.    OONOSTOMUM  SwarU. 

Densely  ccespiiose,  stems  fastigiately  branched.  Leaves 
imbricated  in  5  rows,  small ;  areolation  as  in  Bartramia. 
Capsule  rounded,  cerauous,  striate.  Peristome  simple;  teeth  16, 
long,  narrow,  united  at  apex  so  as  to  form  a  cone  over  the  mouth 
of  the  capsule. 

A  small  genus  distinguished  from  Bartramia  by  the  arrange- 
ment of  the  leaves  and  the  conical  formation  of  the  peristome. 

Deriv. — Ko»vo-(k6no)  cone,  and  oTopi  (stoma)  a  mouth,  from 
the  form  of  the  peristome. 

1.    Oonostomum  boreale  Swartz  (Tab.  XL.  B.). 

Very  compactly  tufted,  tomentose  below,  bright  glaucous 
green ;  stems  slender,  fragile,  fastigiately  branched,  i-4  inches 
high.  Leaves  small,  less  than  i  line  long,  densely  imbricated  in 
five  rows,  giving  a  pentagonal  outline  to  the  stems,  when  dry 
closely  appressed  and  sometimes  slightly  twisted  in  a  spiral 
direction  ;  lower  widely  ovate-lanceolate,  upper  gradually  nar- 
rower and  longer,  not  plicate,  keeled;  nerve  stout,  vanishmg  in 
the  lower  leaves,  in  the  upper  excurrent  in  a  short  rigid  brown 
cuspidate  point ;  margin  plane  or  very  narrowly  recurved  in  the 
middle  of  the  leaf,  minutely  denticulate  with  the  projecting 
transverse  cell-walls  ;  cells  rectangular  with  rounded  angles,  or 
elliptic-rhomboid  above,  at  base  rather  more  lax,  rectangular; 
the  marginal  rather  narrower  than  the  median ;  the  upper  faintly 
papillose.  Seta  i-i  inch  high;  capsule  cernuous,  variable  in  size, 
widely  oval,  gibbous  at  back,  deeply  sulcate  ;  calyptra  narrow, 
cucullate  ;  lid  rostellate  ;  peristome  teeth  inserted  below  the 
orifice,  deep  red,  linear-lanceolate.     Dioicous. 

Hab.  Peaty  ground  on  the  summits  of  the  higher  mountains  ;  Scotland, 
frequent ;  Helvellyn.     Fr.  late  summer. 

The  dense  tufts  or  cushions,  slender  rigid  stems  and  small,  closely  imbricated 
leaves  arranged  in  five  rows,  which  usually  give  a  distinctly  angular  outline  to  the 
stems,  render  this  species  easy  of  recognition  even  without  the  fruit,  which  is  less 
regularly  globose  than  in  most  species  of  the  Order,  and  with  a  very  distinct  form  of 
peristome. 
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Stems  often  robust,  branching  dichotomous,  not  whorled. 
Leaves  long  and  narrow,  usually  papillose  ;  cells  very  small, 
rectangular.      Capsule    (in   the   European   species)    sub-globose. 
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deeply  striate  ;  peristome  rarely  absent  or  simple,  usually  double r 
inner  rarely  with  cilia.  Synoicous,  or  autoicous  with  the  male 
flower  gemmiform  in  all  the  British  species. 

The  British  species,  at  least,  of  this  genus  are  easily  known 
by  their  much  longer  and  narrower  leaves  than  are  found  in  the 
plants  of  the  rest  of  the  Order.  There  is  little  variation  in  the 
form  of  the  capsule,  and  the  specific  characters  are  for  the  most 
part  drawn  from  the  vegetative  organs. 

Deriv. — After  Bartram,  an  American  botanist. 

r  Leaves  smooth,  recurved  towards  apex  ;  plant  slender    /.   (Ederi 

^Leaves  papillose,  patent  or  spreading    2 

fLs.  with  wide,  white,  sheathing  base  ;  cells  long  and  narrow  .j.  ithyphylla 

\Ls.  scarcely  sheathing ;  cells  scarcely  elongate ...3 

r Capsule  erect,  symmetric;  leaves  erecto-patent 2.  stricta 

•^\Capsule  oblique  ;  leaves  spreading 4 

rSela  erect ;  capsule  exserted  ;  leaves  often  glaucous  green  ..  4.  fcmifarmis 

4-|  Seta  curved,  very  short ;  capsule  more  or  less  hidden  among  the  loni?,  linear- 
\         setaceous  leaves  .5.  Halleriana 


1.       Bartramia     CBderi     Swartz     (Bryum     CEderi     Gunn.) 

(Tab.  XL.  C). 
Densely  tufted,  tomentose  below,  deep  green,  2-4  inches 
high,  more  slender  than  B,  pomiformis,  branching  dichotomous 
or  sub-fastigiate.  Stems  angular,  usually  triangular  in  section. 
Leaves  shorter  and  less  crowded  than  in  that  species,  about  1%. 
lines  longy  spreading  and  recurved,  when  dry  somewhat  rigidly 
twisted  and  divaricate,  rather  glossy ;  linear-lanceolate  from  an 
indistinct y  not  sheathing  base^  shortly  pointed  \  margin  widely 
revolute  for  most  of  its  length,  towards  apex  sharply  serrate ; 
nerve  narrow,  reaching  apex  or  shortly  excurrent,  denticulate  at 
back  at)ove ;  areolation  smooth^  upper  minute,  shortly  rectangular 
and  sub-quadrate,  resembling  that  of  B.  pomiformisy  but  slightly 
larger  and  more  angular,  at  base  more  elongated  and  pellucid,, 
reddish  brown  at  the  insertion,  a  few  at  the  angles  more  lax  and 
quadrate.  Capsule  on  a  straight  seta,  about  half-an-inch  long,. 
smaller  than  in  B.  pomiformis  (%  line  in  diameter)  ^  sub-erect  or 
slightly  cernuous,  a  little  elongated  when  dry  and  empty,  finely 
striate.     Lid  small,  conical.     Peristome  double.     Synoicous. 

Hab.  Mountain  rocks,  usually  those  which  are  calcareous.  Not  common.  Fi. 
early  summer. 

This  species  is  readily  distinguished  by  ii.s  smooth  leaves,  shoiter,  and  more 
shortly  pointed  than  in  most  of  the  allied  species,  without  a  distinct  leaf- base.  The 
capsule,  also,  is  smaller  and  less  deeply  striate,  and  the  whole  plant  more  slender. 

The  serra lures  of  the  leaf  are  usually  in  two  rows,  being  on  the  apparent  edge,. 
1%  here  the  margin  is  folded  back,  as  well  as  on  the  actual  margin. 
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2.  Bartramia  stricta  Brid.  -(Tab.  XL.  E.). 

Densely  tufted,  short,  about  i  inch  high,  glaucous  green. 
Stems  straight,  rigid,  tomentose  below.  Leaves  almost  erect, 
when  dry  closely  appressed,  short  (lyi  lines),  straight,  rigid, 
fragile,  quickly  narrowing  usually  from  the  very  base,  lanceolate- 
subulate,  margin  slightly  recurved  above  the  base,  towards  apex 
finely  but  acutely  denticulate ;  nerve  strong,  yellowish,  excurrent 
in  a  cuspidate  point ;  areolation  narrow  and  dense,  papillose ;  the 
upper  shortly  and  very  narrowly  rectangular,  at  base  larger, 
pellucid,  a  few  rows  at  margin  wider,  quadrate.  Seta  erect, 
slender,  pale,  faintly  angular  above;  capsule  erect,  symmetrical ^ 
small,  oval-globose,  narrowly  striate  ;  lid  convex  ;  peristome 
simple,     Synoicous . 

Hab.  On  earth  or  rocks.  Near  Maresfield,  Sussex  (Davies)  ;  Radnor 
(Binstead),     Fr.  spring. 

B.  stricta  is  a  southern  species,  only  known  in  this  country  from  the  above 
localities,  and  proliahly  extinct  in  the  former.  In  its  straight  rigid  leaves  it  is  only 
approached  by  B,  ithyphylla^  which  is  quite  distinct  in  its  longer  areolation,  and  in 
the  well-marked  sheathing  leaf-base ;  in  some  respects,  indeed,  the  present  species 
more  resembles  in  appearance  a  species  of  Campylopus  than  a  Bartramia. 

The  base  of  the  leaf  in  this  species  is  of  a  rather  unusual,  almost  triangular  shape, 
•owing  to  its  rapid  narrowing  from  the  line  of  insertion. 

3.  Bartramia  ithyphylla  Brid.  (Tab.  XL.  D.). 

Densely  tufted,  1-2  inches  high,  silky,  bright  glaucous  green 
•or  yellowish ;  leaves  crowded,  2-2%  lines  long,  divergent  from 
an  erect,  sheathing,  glossy,  white,  scariose  base,  straight  and 
rigid ;  when  dry  erect  and  straight,  rarely  slightly  flexuose ;  limb 
very  narrowly  linear-subulate,  suddenly  contracted  above  the 
-oblong  base,  which  is  wider  at  the  shoulders  than  at  the  insertion  ; 
margin  plane,  sharply  and  closely  denticulate  above  ;  nerve 
strong,  indistinct  in  the  limb,  excurrent  in  a  fine  denticulate 
subula;  basal  cells  hyaline,  very  long  and  narrow,  4-10  times  as 
long  as  broad,  linear ;  in  the  limb  shorter,  3-6  times  as  long  as 
broad,  opaque  and  obscure,  sharply  papillose.  Capsule  as  in  B, 
pomiformis,  on  a  usually  rather  longer  seta.    Synoicous. 

Hab.    Qefts  of  mountain  rocks,  frequent.     Fr.  summer. 

.Superficially  resembling  B.  fomiformis,  this  species  b  really  very  distinct,  and 
>may  be  distinguished  from  it  m  the  field  by  the  divergent  leaves  and  suddenly 
widened  leaf-bases,  which  by  their  white,  shining  sur&ce  and  erect,  sheathing  position 
give  a  very  distinct  appearance  to  the  stem.  In  the  former  plant  the  loif-base, 
although  somewhat  white  and  shining,  is  very  rarely  so  distinctly  so  as  in  the  present 
species,  nor  is  it  ever  so  sheathing  nor  so  clearly  differentiated  from  the  limb  of  the 
eaf.     The  more  rigid  position  of  the  leaves  when  dry  will  also  as  a  rule  distinguish 
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the  present  plant.     In  B.  pomiformis  they  are  usually  more  flexuosc,  often  strongly 
curled. 

The  nerve  is  usually  said  to  occupy  the  greater  part  of  the  width  of  the  limb,  but 
if  the  leaf  be  treated  so  as  to  render  it  more  translucent,  it  will  be  seen  that  the  nerve 
is  really  comparatively  narrow  and  that  the  lamina  continues  wide  until  very  near  the 
apex.  The  areolation  is  quite  distinct  from  that  of  B,  pomifonnis^  or,  indeed,  of  any 
of  the  species  ;  that  of  B,  stricta^  which  most  resembles  it,  being  smaller,  shorter  and 
more  distinct. 

4.    Bartramia  pomiformis  Hedw.    (Bryum  pomiforme  L.) 

(Tab.  XL.  F.). 

Loosely  or  densely  tufted,  soft,  yellowish  green  or  pale  bright 
glaucous  green,  less  often  dark  green,  tomentose  below,  very 
variable  in  height  (1-3  inches)  and  other  characters.  Leaves 
long  (2^2%,  lines),  patent,  somewhat  flexuose,  usually  stellately 
spreading  when  seen  from  above,  generally  crowded ;  when  dry 
more  erect,  somewhat  crisped;  very  narrowly  linear-subulate  from 
a  paler,  hardly  expanded  and  not  or  scarcely  sheathing  base  ; 
margin  narrowly  recurved  for  nearly  the  whole  length  of  the  leaf, 
or  slightly  thickened  above,  sharply  serrate  for  most  of  its  length  in 
two  rows,  both  on  the  actual  margin  and  at  the  folded  edge  ;  nerve 
rather  narrow,  excurrent  in  a  spinose-denticulate  subula  ;  cells 
above  papillose,  short,  elliptical  or  subquadrate-rounded,  at 
base  elongated,  linear,  hyaline.  Seta  about  i  an  inch  long,  erect ; 
capsule  much  exserted,  cernuous,  about  i  line  in  diameter,  deeply 
sulcate.  Autoicous  or  synoicous  ;  male  flower  just  below,  and 
hardly  separated  from  the  fertile  flower. 

Var.  j8.  crispa  B.  &  S.  (Bartramia  crispa  Swartz).  Taller, 
in  looser  tufts  ;  leaves  less  crowded,  longer,  more  curled  when  dry, 
the  base  more  distinct,  the  innovations  of  the  year  often  over- 
topping the  ripe  fruit. 

Hab.  Sandy  banks  and  clefts  of  rocks,  common.  The  var.  fi  on  shady  rocks  on 
mountains,  less  frequent.     Fr.  spring. 

The  commonest  species,  and  very  variable.  In  lowland  habitats  it  is  short, 
pale  green,  loosely  tufted,  with  laxly-set  leaves ;  in  rocky  mountainous  localities  it 
fiecomes  much  more  densely  tufted,  with  dense  leaves,  and  usually  of  a  more  dingy 
tint ;  in  similar  but  more  shady  or  moister  situations  it  passes  into  the  var.  crispa, 
which  in  its  extreme  forms  becomes  almost  indistinguishable,  without  fruit,  from 
B,  HalUriana.  It  is  at  once  known  from  the  last  species  by  the  short,  less  opaque 
areohition  and  the  leaf-base  not  suddenly  dilated  and  not  sheathing ;  from  B.  stricta 
by  the  flexuose,  spreading  leaves,  of  different  form,  and  from  B,  (Eaeri  by  the  highly 
papillose  areolation  and  longer  leaves. 

The  margin  of  the  leaves  is  ahnost  alwap  revolute,  but  occasionally  quite  plane. 
It  is,  perhaps,  worth  noting  that  in  the  species  of  Bartramia  and  Philonotis,  and  most 
noticeably  in  those  with  larger  fruits,  the  capsule,  if  it  becomes  fully  matured  before 
being  emptied  of  its  spores,  retains  its  globular  shape  and  somewhat  glossy  surface  ; 
if,  however,  as  often  happens,  it  ie  gsthered  before  tney  are  quite  mature,  even  though 
the  peristome  is  fully  formed  and  the  lid  ready  to  fed],  the  capsules  shrink  in  drying 
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and  elongate  considerably,  becoming  oval-oblong  and  curved,  and  of  a  duller  surfiEuie. 
This  is,  perhaps,  most  noticeable  in  the  next  species,  but  in  the  present  and  the 
preceding  it  is  also  quite  evident,  and  on  the  same  tuft  capsules  may  often  be  found  in 
tx)th  states  and  yet  apparently  in  the  same  stage  of  maturity.  The  fruit  is  very 
persistent,  and  old  setae  of  several  years'  standing  may  frequently  be  found. 

5.    Bartramia    Halleriana    Hedw.    (B,    norvegica    Lindb., 
Braithw.  Br.  M.  Fl.)     (Tab.  XL.  G.). 

Tall  and  robust,  in  large  soft  tufts,  2-4  inches  high  or  more, 
bright  green  above,  brown  and  tomentose  below.  Leaves  rather 
distinct,  very  long  f2^'j  lines),  from  an  erect  sub-sheathing  base 
divergent,  spreading  and  flexuose,  often  subsecund  ;  when  dry 
more  or  less  crisped  in  the  upper  part,  but  usually  rigid  and  little 
altered  towards  base  ;  resembling  those  of  B,  pomiformis  but 
with  a  slightly  wider  leaf  base,  which  is  a  little  more  rapidly 
narrowed  into  the  limb ;  areolation,  nerve  and  margin  as  in  that 
species.  Capsules  often  in  pairs,  seta  short,  curved,  secund,  not 
or  hardly  exceeding  the  leaves  in  length  ;  capsule  rather  large ; 
longer  than  that  of  B.  pomiformis  when  be<x)ming  elongated  as 
described  under  that  species,  and  deeply  furrowed.  Inflorescence 
as  in  B,  pomiformis. 

Hab.  Damp  shady  rocks,  usually  near  water,  in  mountainous  districts ;  not 
•common.     Fr.  summer. 

The  most  beautiful  species  of  the  genus,  and  quite  distinct  in  its  more  distant, 
longer  leaves,  and  the  short  arcuate  sets.  The  stem  continues  growing  above  the 
flower,  so  that  in  a  very  short  time  the  fruit  becomes  lateral ;  and  as  it  is  persistent, 
the  capsules  of  several  successive  years  may  be  found  clothing  the  stem  at  r^ular 
intervals,  all  turned  to  one  side  and  presenting  a  very  neat  and  beautiful 
appearance. 

The  tall  lax  forms  of  B.  pomiformis  var.  crispa  so  closely  conform  to  the  present 
species  both  in  general  appearance  and  in  the  form  and  structure  of  the  leaves  that  it 
is  sometimes  quite  impossible  to  distingubh  them  without  fruit.  I  have,  indeed, 
found  the  two  growing  closely  intermixed,  and  with  setse  oi  very  varying  lengths ;  but 
I  am  strongly  inclined  to  suspect  here  a  hybrid  between  the  two  species.  As  a  rule, 
however,  the  leaves  of  the  present  species  are  more  loosely  set  on  the  stem,  less 
glaucous  in  colour,  more  divergent  from  the  stem  just  above  their  base  even  when 
dry,  and  in  their  upper  part  more  ascending,  those  of  B,  pomiformis  tending  to  a 
spreading  direction,  so  that  each  stem,  looked  at  from  above,  has  a  somewhat  stellate 
appearance. 


71.    PHILONOTIS  Brid. 

Plants  variable  in  size,  often  tall,  stems  with  fasciculate 
branches,  producing  whorled  innovations  below  the  inflorescence; 
densely  radiculose  below.  Leaves  short ;  in  the  dioicous  species 
often  of  two  forms,  those  on  the  stem  of  the  male  plant  more 
distant,    appressed,    less    acuminate ;    cells    usually   papillose. 
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Capsule  cernuous,  smooth  or  striate.    Inner  peristome  with  the 
cilia  well  developed.     Paludal  mosses,  for  the  most  part. 

A  rather  large  and  very  natural  genus,  differing  from 
Bartramia,  as  regards  our  species,  in  the  short,  oval  or  lanceolate 
leaves,  the  whorled  branching,  the  discoid  male  flowers  (in  the 
dioicous  species),  and  the  cilia  of  the  inner  peristome.  The 
dioicous  species  are  widely  distributed  and  very  variable,  and 
consequently  present  great  difficulties  to  the  systematist. 

Deriv. — </»iXo-  (philo)  loving,  and  vot4s  (ndtis)  moisture ; 
alluding  to  the  habitat  of  most  of  the  species. 

^  /  Plant  minute  ;  seta  curved  ;  peristome  absent    /.   Wilsoni 

\  Seta  straight ;  peristome  present 2 

rstem  under  ^-inch  ;  autoicous  ;  male  flower  gemmiform 2,  rigida 

\ Stem  usually  over  one  inch ;  dioicous;  male  flower  discoid 3 

{Tufts  loose,  without  tomentum  ;  Is.  wide-ovate,  lower  obtuse,  cucullate 
3^,  adpressa 
Tufts  matted  with  tomentum  ;  Is.  acute  or  acuminate 4 

rPerigonial  bracts  obtuse   5 

■*\Perigonial  bracts  acute 6 

TLs.  spirally  arranged  ;  nerve  thick,  with  numerous  long  papillae  at  back 


tJ  J*,  striata 

^\\a.  erecto-patent,  spreading,  or  secund  ;  nerve  almost  smooth  at  back 


V  J.  fontana 

^  rPlant  robust ;  nerve  strong;  median  cells  10-15  M  wide 4,  caicarea 

\  Plant  slender  ;  nerve  thin  ;  median  cells  6-10  ft.  wide 7 

f  Perigonial  bracts  short ,  triangular,  almost  equilateral .j*.  caspitosa 

'  \Perigonial  bracts  much  longer  than  wide,  acuminate  .j".  capillaris 


A.    PHILONOTULA  CM. 

Small,  procumbent  plants,  irregularly  branched;   leaves  not 
dimorphous.    Synoicous  or  autoicous.     Male  flower  gemmiform. 


1.      Philonotis    Wilsoni    Braithw:     (Bartramidula    Wilsoni 
B.  &  S.,  Schp.  Syn.)  (Tab.  XL.  H.). 

Very  small,  slender,  about  J-inch  high,  pale  green,  in  small 
loose  silky  tufts.  Stems  procumbent  at  base,  branched  in  whorls 
from  below  the  flowers.  Leaves  small,  ovate-lanceolate  or 
lanceolate-subulate,  more  or  less  longly  acuminate,  denticulate 
above,  with  plane  margin ;  cells  at  base  lax,  rectangular,  gradually 
narrowing  above,  at  ai>ex  shortly  linear,  faintly  papillose,  nerve 
vanishing  at  apex,  rarely  slightly  excurrent.  Seta  arcuate,  often 
two  or  three  from  one  perichaetium,  about  3  lines  in  length  ; 
capsule    cernuous    or   pendulous,   small,  globose,  very   slightly 
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tapering  to  the  seta,  not  striate,  thin  and  membranous  in  texture,, 
slightly  rugose  when  dry ;  lid  convex  ;  peristome  none. 
Synoicous. 

Hab.     On  the  ground  on  mountains,  very  rare.     Fr.  autumn. 

This  very  beautiful  little  moss  has  only  been  found  in  four  localities,  two  in 
Ireland  and  one  each  in  Scotland  and  Wales,  and  out  of  Britain  in  a  single  station  in 
Fernando  Po ;  much  of  its  beauty  arises  from  a  delicate  pink  tinge  to  the  capsuler 
which  is  lost  in  herbarium  specimens. 

2.    Philonotis  rigida  Brid.  (Tab.  XL.  I.). 

In  small  dense  tufts,  brownish  green.  Stems  short,  with 
longer,  rigid,  stellate  branches,  fragile.  Leaves  more  or  less 
erect  or  erecto-patent,  straight  and  appressed  when  dry, 
crowded,  small,  straight,  rigid,  narrow,  lanceolate-subulate; 
margin  plane  or  slightly  reflexed,  sharply  denticulate,  nerve 
strong,  prominent  at  back,  excurrent  in  a  short,  fine,  cuspidate 
point ;  cells  small,  narrowly  rectangular,  slightly  papillose,  rather 
wider  at  base.  Seta  long  for  the  size  of  the  plant  (i-i  inch)^ 
flexuose;  capsule  large,  globose,  striate;  lid  convex,  apiculate. 
Autoicous ;  male  flower  near  the  fertile,  gemmiform. 

Hab.  Sandy  banks  and  rocks,  in  warm  or  sheltered  situations,  rare.  Fr.  early 
summer. 

A  southern  species,  chiefly  found  on  the  southern  coasts  of  England  and  Ireland,^ 
but  also  recorded  from  a  few  localities  further  north,  and  even  from  the  Orkneys. 
The  fruit  is  large  for  the  plant,  and  when  present  there  is  no  difficulty  in  recognising 
it ;  and  even  when  barren,  the  rigidity  of  the  whole  plant,  the  very  narrow,  straight 
leaves,  hardly  altered  in  drying,  and  the  small  size  of  all  the  parts,  easily  distinguish 
it  from  the  species  of  the  succeeding  section  ;  it  is  a  larger  plant  than  the  {^receding, 
with  quite  different  fruit. 


B.  EU-PHILONOTIS. 


Usually    robust    and    erect  ;     stems     usually    straight    and 
regularly  branched.     Dioicous.     Male  flower  discoid,  terminal. 


[The  European  plants  comprised  under  this  Section  are 
closely  allied  to  one  another,  several  of  them  are  extremely 
variable,  and  intermediate  forms  in  many  cases  exist.  The 
difficulty  of  determining  their  true  position  is  also  enhanced  by 
the  frequent  sterility  of  the  plants,  barren  stems  alone,  or  stems 
possessing  only  one  kind  of  flower,  being  often  found.  I  am 
strongly  of  opinion  that  a  comparison  of  a  complete  series  of  the 
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European  plants  would  reveal  so  many  slight  gradations  and 
such  a  constant  presence  of  intermediate  forms  as  to  render  it 
necessary  to  group  them  all  round  P,  fontana  within  the  limits 
of  a  single  species.  Boulay,  indeed,  in  his  Muscin^es  de  la 
France,  has  suggested  and  indeed  carried  out  this  view,  and 
recently  Th^riot  (Muscin^es de  la  Sarthe,  1899,  and  Supple- 
ment, 1 901)  has  shown  good  grounds  for  considering  that  P. 
fontana  is  united  by  a  series  of  intergrading  forms  on  the  one 
hand  with  P.  calcarea  and  on  the  other  with  P,  capillaris  and  the 
continental  P.  marchica.  In  the  absence  of  fruit,  or  of  fruiting 
characters  of  importance,  I  attach  most  weight  to  the  form  of  the 
perigonial  leaves,  and  I  have  thought  it  better,  in  default  of  this 
latter  character,  to  unite  with  P,  fontana  as  sub-species  such 
forms  as  appear  (like  P,  adpressa)  too  distinct  in  their  foliar 
organs  to  rank  as  mere  varieties.] 

3.      Fhilonotis     fontana     Brid.      (Mnium     fontanum     L.) 

(Tab.  XL.  J.). 

In  its  typical  form  growing  in  tall,  wide  tufts,  loose  above, 
but  closely  interwoven  below  the  tomentum,  usually  yellowish 
green,  but  not  unfrequently  of  a  pale  glaucous  green.  Plant 
slender,  1-6  inches  high  or  more,  occasionally  forked,  usually 
producing  several  branches  below  the  flowers,  stem  fragile,  red. 
Leaves  ovate-lanceolate,  more  or  less  longly  acuminate,  usually 
very  slightly  turned  to  one  side,  appressed  when  dry  ;  generally 
with  1-2  more  or  less  distinct  plicx  on  each  side  of  the  nerve, 
margin  usually  distinctly  revolute  (one  side  generally  more 
strongly  than  the  other,  or  one  side  only),  denticulate,  often  in 
two  rows,  with  the  papillae  and  the  transverse  walls  of  the  cells. 
Nerve  rather  strong,  smooth  or  only  lightly  papillose  at  back, 
usually  more  or  less  excurrent,  especially  in  the  upper  leaves ; 
cells  rectangular,  towards  the  base  rather  loosely  so,  gradually 
narrower  above,  the  median  about  S-io  /*  wide,  in  the  acumen 
narrowly  linear- vermicular ;  all  somewhat  incrassate  and  more  or 
less  strongly  papillose  at  one  or  both  ends.  Leaves  of  the  male 
stems  more  distant,  appressed  to  stem,  smaller,  less  acutely 
acuminate,  with  a  shorter  nerve.  Seta  dark  red,  i-ij  inches 
long ;  capsule  large,  brown,  thick-walled,  striate,  when  dry 
sulcate,  often  slightly  elongate  and  ovate.  Male  flower  large, 
bright  reddish  brown,  the  bracts  spreading,  almost  horizontal, 
widely  ovate-triangular  from  an  erect  base,  obtuse  and  usually 
rounded  at  apex,  serrate,  nerve  broad,  thin,  becoming  indistinct 
and  vanishing  below  the  summit, 
V 
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Var.  )S.  compacta  Schp.  Tufts  small,  compact,  densely 
tomentose ;  stems  very  slender,  leaves  small,  narrow,  lanceolate, 
hardly  plicate,  margin  plane  or  almost  so,  nerve  vanishing  below 
the  apex,  or  excurrent. 

Var.  y.  falcata  Brid.  Leaves  falcato-secund,  branches 
hooked  at  apex, 

Var.  5.  pumila  (Bartramia  pumila  Turn.).  Stems  more 
slender,  leaves  smaller,  of  thinner,  less  opaque  texture ;  seta 
more  slender,  capsule  smaller, 

Var.  c.  ampliretis  Dixon,  Journ.  of  Bot.  1902,  p.  71  fP,  laxa 
Limpr.).  Stems  exceedingly  slender,  filiform,  weak,  scarcely 
branched ;  leaves  distant,  widely  spreading,  not  plicate,  plane  at 
margin ;  nerve  narrow,  scarcely  excurrent ;  all  cells  lax,  thin- 
walled,  chlorophyllose,  about  10  fi  wide  in  upper  part  of  leaf,  very 
large  and  wide  below. 

IIab.     Peat  bogs  and  spring     Common  in  mountainous  districts.  The  var.  /9 

at  higher  altitudes,  not  common,  usually  by  streams  or  amon^  rocks.  The  var.  7, 

Wales,  Scotland.     The  var.  8  not  common,  usually  sterile.     The  var.  «  in  springs 
and  wet  places,  rare  and  sterile.     Ft.  summer. 

The  forms  of  this  protean  plant  are  endless,  and  no  good  purpose  seems  served 
by  giving  varietal  names  to  the  numberless  variations  which  occur.  The  var. 
€omp<utay  however,  includes  within  narrow  limits  a  series  of  forms  of  very  similar 
habit,  remarkable  for  their  slendemess,  com]-)actness,  and  uniform,  narrow  leaves, 
very  finely  acuminate,  and  with  the  nerve  frequently  excurrent  (though  occasionally 
vanishing),— the  exact  antithesis,  in  fact,  of  P.  ndpressa.  It  is  possible  that  some 
almost  exactly  similar  forms  but  with  longly  excurrent  nerve  would  fall  under  the  var. 
graciUscens  Schp  (with  which  P.  alpicola  Jur.  is  probably  in  part  at  least  identical), 
characterised  especially  by  the  long  pointed  acute  perigonial  bracts,  but  in  the 
absence  of  male  flowers  it  would  not  be  safe  to  refer  such  plants  to  that  variety,  and 
as  the  degree  of  excurrence  of  the  nerve  in  P,  foniana  is  highly  variable  even  in 
different  parts  of  the  same  stem,  I  do  not  think  it  should  be  allowed  to  separate 
plants  agreeing  in  most  other  characters.  In  the  absence  of  male  flowers  I  should, 
therefore,  be  inclined  to  widen  the  definition  of  var.  compacta  to  include  the  above 
forms.  The  var.  falcata^  as  described  by  Braithwaite,  is  evidently  an  intermediate 
form  between  the  present  species  and  P,  calcarea.  The  falcate  direction  of  the 
leaves  is  however  m  itself  neither  important  nor  uncommon,  and  it  is  quite  clear 
that  different  authors  by  no  means  intend  the  same  plants  by  this  name.  (r/I 
description  of  P.  seriata. ) 

P.  foniana  frequently  grows  among  rocks  in  and  by  mountain  streams,  and 
usually  then  departs  widely  from  the  typical  form,  very  often  in  the  direction  of 
greater  slendemess,  with  longer  more  undivided  stems,  usually  barren,  and  with  the 
leaves  mostly  shorter  and  smaller,  the  colour  as  a  rule  darker  and  more  lurid,  not 
uncommonly  almost  black.  Very  slender  forms  may  be  found  approaching  P, 
capiilaris^  while  robust  plants  are  not  unfrequently  seen  which  in  the  barren  ^state  are 
very  difficult  to  separate  from  P,  calcarea, 

I  have  fertile  specimens  from  N.  America  which  I  refer,  on  Mitten's  authority, 
to  the  var.  pumila  (Bartr,  pumila  Turn.).  I  learn  from  him  that  it  was  this  plant 
which  Wilson,  at  one  time  at  least,  regarded  as  B,  pumila^  and  he  also  tells  me  that 
he  has  seen  it,  though  barren  only,  from  England,  Scotland,  and  Ireland.  In  his 
opinion  it  should  l^  considered  a  separate  species,  but  I  must  confess  that  in 
vegetative  characters  it  does  not  appear  to  me  to  differ  so  widely  from  the  type  as 
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many  other  varietal  forms,  and  it  is  only  on  account  of  the  slendemess  of  the  fruiting 
•organs  that  I  have  felt  justified  in  retaining  it  even  as  a  variety.  It  intergrades, 
moreover,  with  the  more  robust  forms.     In  N.  America  it  appears  to  be  common. 

The  var.  ampliretis  is  a  very  extraordinary  plant,  and  may,  perhaps,  be  only  a 
Tery  extreme  aquatic  state ;  it  intergrades  not  only  with  P»  foHiana^  but  also  with 
P,  adpressa* 

*  PhUonotis  CfiBspitosa  Wils.  (Tab.  XL.  K.). 

Shorter,  more  slender,  soft  or  rigid,  stems  often  curved  at 
the  tips,  less  branched.  Leaves  less  closely  imbricated,  homo- 
mallous,  small,  shortly  pointed,  not  plicate,  margin  often  plane ; 
fruit  as  in  P.  fontana,  Male  plants  with  small,  appressed,  less 
acuminate  leaves ;  perigonial  bracts  wide,  short,  acute,  nerve 
Mstinct,  reaching  apex, 

Hab.     Bogs  and  wet  heaths,  rare,  and  not  found  in  fruit  in  Britain.     Fr.  summer. 

The  acute  perigonial  bracts  form  practically  the  onlv  character  to  separate  this 
plant  from  P.  fontana.  The  leaves,  in  Wilson's  plant  from  Walton,  Cheshire,  are 
exactly  what  one  often  finds  in  the  smaller  forms  of  that  species,  more  particularly  its 
var.  compucttL  In  other  plants  the  margin  is  frequently  recurved  as  in  ordinary 
P,  foniana.  The  male  flowers  are  rare.  In  P,  capillaris  and  P,  caicarea  the  bracts 
are  considerably  longer  than  broad,  and  more  narrowly  acuminate  than  in  the  present 
plant,  where  they  are  almpst  as  wide  as  long,  so  that  their  outline  is  nearly  that  of  an 
Equilateral  triangle.  In  degree  of  acuteness  however  they  vary  very  greatly,  even  in 
the  same  tuft,  and  I  have  occasionally  seen  some  flowers  with  the  inner  bracts  quite 
obtuse,  and  others  sharply  acute  and  even  acuminate  in  the  same  gathering.  More- 
over, certain  small  forms  of  P.  fontana,  differing  in  other  characters  from  P.  caspitosay 
have  the  bracts  somewhat  acute.  All  these  facts  point  to  the  instability  of  P.  caspitosa 
iis  a  species,  and  to  its  close  relationship  to  P,  fontana,  Th^riot  considers  that  it  forms 
the  connecting  link  by  which  P,  fontana  passes,  by  two  distinct  chains  of  forms,  into 
P,  caicarea  on  the  one  hand,  and  through  P,  capillaris  into  P,  marckica  on  the  other. 
In  any  case  the  vegetative  characters,  as  distinct  from  P,  foniana^  are  so  slight,  if  they 
<exist  at  all,  that  it  would  not  always  be  safe  to  refer  plants  to  P,  caspitosa  in  the 
absence  of  male  flowers. 


*  Philonotis  adpressa  Ferg.    (Tab.  XLI.  A.). 

Stems  very  slender  and  elongated,  2-5  inches  long,  with  few 
short  branches,  dull  green,  reddish  below,  easily  separating, 
not  or  hardly  radiculose,  weak  and  flexuose.  Leaves  not  crowded, 
appressed,  flaccid,  very  widely  ovate  from  a  broad,  amplexicaul, 
slightly  decurrent  base,  with  one  or  two  plicae  on  each  side, 
concave,  the  lower  obtuse  and  cucullate,  the  upper  gradually 
more  pointed,  but  rarely  much  acuminate ;  nerve  very  strong, 
■ceasing  below  apex  or  excurrent  in  the  apical  leaves ;  margin 
more  or  less  reflexed,  areolation  very  lax,  papillose.  Stems  of 
male  plants  scarcely  differing  from  the  rest,  perigonial  bracts  few, 
resembling  those  of  P,  fontana.  Fruiting  characters  as  in  that 
species. 
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Mab.     Springs  on  high  mountains,  rare.     Fruit  late  summer,  very  rare. 

A  distinct  tendency  will  usually  be  found  in  the  upper  leaves  towards  the  normal, 
acuminate  form  of  P.  fontanay  with  excurrent  nerve  ;  and  it  may  he  questionecF 
whether,  at  the  most,  P,  adpressa  shows  any  wider  variation  from  the  typical  form 
than  does,  in  exactly  the  opposite  direction,  the  var.  compcuta  of  (hat  species.  The 
wide,  distant,  erect  and  appressed  leaves,  not  spreading  nor  falcate,  very  shortly 
pointed  or  even  obtuse  and  cucullate,  the  slender  stems  only  slightly  radiculose  and 
not  coherent,  render  it,  however,  easy  of  recognition. 

The  arrangement  and  direction  of  the  leaves  resembles  very  nearly  that  of  the 
special  leaves  on  the  male  stems  of  P,  fontana, 

I  gathered  P,  adpressa  in  fruit  and  with  perigonia  on  Ben  Voirlich  (L.  Earn)  in 
1897,  and  have  since  found  the  male  plant  in  one  or  two  other  Scotch  localities.  The 
fruiting  characters  do  not  show  any  important  points  of  difference  from /'. /^it/ontf, 
and  I  have  no  hesitation  in  retaining  it  as  a  sub-species  merely,  although  in  its 
best  marked  forms  it  is  extremely  distinct. 

*  Philonotis  seriata  Mitt.    (Tab.  XLI.  B.). 

Resembling  P,  fontana  but  more  robust,  reddish  below, 
tomentose.  Leaves  (especially  where  crowded)  spirally  imbricated 
both  wet  and  dry,  rather  long,  falcate,  often  widely  pointed, 
plicate ;  nerve  very  strong,  red,  strongly  papillose  at  back,  not 
much  excurrent;  fruit  and  male  inflorescence  as  in  P,  fontana, 

Hab.  On  high  mountains,  Scotland,  rare  ;  fruit  not  found  in  Britain.  Fr. 
summer. 

The  stout  red  papillose  nerve  and  peailiar  arrangement  of  the  leaves,  forming  in 
the  more  typical  specimens  distinct  spiral  ridges  on  the  stems  both  in  the  wet  and  dry 
state,  are  the  most  obvious  characteristics  of  this  plant,  and  give  it  a  marked 
appearance  under  the  lens.  The  seriate  arrangement  is  however  less  visible  where 
the  leaves  are  more  distant.  Husnot  considers  P,  seriata  a  form  intermediate  between 
P.  fontana  and  its  var.  falcata.  The  latter  variety  has  no  doubt  included,  and  was 
prol)ably  intended  to  include  forms  which  would  now  be  termed  P.  seriata ;  but  it 
would  surely  be  more  accurate  to  say  that  the  forms  with  spirally  twisted  leaves  and 
thick,  papillose  nerve,  hitherto  included  under  P.  fontana  var.  falcata  must  now  be 
separated  and  transferred  to  P,  seriata,  so  long  as  the  latter  is  held  to  deserve 
independent  or  sub-speciBc  rank  ;  the  var.  falcata  being  restricted  to  forms  of 
P.  fontana  with  falcate  leaves,  wanting  the  special  characters  above  described. 

I  have  gathered  P,  seriata  in  numerous  localities,  in  Britain  and  on  the  continent,, 
and  have  always  found  it  well  marked  and  very  constant  in  its  characters,  very  rarely 
showing  any  tendency  to  approach  other  forms,  although  sometimes  mixed  with  them. 
It  is  in  my  opinion  one  of  the  best  marked  of  the  P,  fontana  group. 

4.    Philonotis  calcarea  Schp.    (Tab.  XLI.  C). 

Usually  a  more  robust  plant  than  the  stoutest  forms  of  P, 
fontana,  of  a  vivid  bright  or  pale  green,  rarely  brownish  or 
yellowish  green.  Leaves  larger,  longer,  more  regularly  falcato- 
secund,  with  a  stouter  nerve,  margin  usually  widely  revolute  only 
on  one  side,  areolation  larger  and  wider,  about  10-15  /a  at  middle, 
less  incrassate  and  more  pellucid,  papillose  ;  leaves  of  male  plant 
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less  crowded,  but  otherwise  little  differing.  Capsule  large,  re- 
sembling that  of  P,  fontana.  Perigonial  bracts  acutely  acuminate, 
much  longer  than  broad,  nerve  well  defined,  reaching  apex, 

Var.  j8.  mollis  Vent.  Very  slender,  shorter,  not  tomentose ; 
leaves  much  more  distant,  small,  soft,  ovate-lanceolate ;  nerve 
narrower,  cells  almost  smooth. 

Hab.  Bogs  and  springs  in  calcareous  districts ;  not  ancommon.  The  var.  3 
rare.     Fruit  rare,  summer. 

In  its  typical  and  most  common  form,  the  colour  and  size  of  this  species  readily 
<listinguish  it  from  P,  fontana^  and  the  strong  nerve  and  laxer  areolation,  rendering; 
the  leaf  more  pellucid,  are  also  characteristic,  as  are  also  the  length  and  direction  uf 
the  leaves.  I  have,  however,  found  plants  with  much  more  slender  stems,  and  with 
the  leaves  in  size  and  direction  exactly  as  in  P,  fontana^  the  bright  green  colour  and 
the  nerve  and  areolation  alone  (besides  the  calcareous  habitat)  showing  them  to 
belong  to  this  species  ;  and  forms  not  unfrequentlv  occur,  principally  alpine,  which  in 
size,  colour,  and  areolation  are  somewhat  intermediate  between  the  two  species.  The 
perigonial  bracts,  however,  appear  to  be  constant  in  their  form  and  acuteness,  and  are 
pro&bly  to  be  relied  on  as  a  good  specific  character. 

The  var.  mollis  may  be  an  undeveloped  form  only,  but  it  is  very  different  in 
appearance  and  structure  from  the  type,  bearing  somewhat  the  same  relation  to  it, 
though  less  widely  removed,  that  the  var  ampliretis  does  to  P.  font%ina.  The  colour 
is  usually  pale,  yellowish  or  whitish,  by  which,  as  well  as  by  the  somewhat  falcate 
leaves,  it  may  be  known  firom  slender,  lax  forms  of  that  species. 

6.    Philonotis  capiUaris  Lindb.     (P,  fontana  var.  capillaris 
Braithw.  Br.  M.  Fl.)     (Tab.  XLI.  D.). 

Very  small,  yi'2  inches  high,  stems  extremely  slender, 
almost  capillary,  often  bright  red,  slightly  branched,  often 
procumbent  ;  tufts  bright  or  pale  green  ;  hardly  radiculose. 
Leaves  very  small,  uniform,  slightly  homomallous  or  erecto- 
patent,  narrowly  ovate-lanceolate,  finely  acuminate,  not  concave 
nor  plicate,  margin  plane  or  slightly  and  very  narrowly  recurved, 
nerve  rather  narrow,  usually  vanishing  in  apex  ;  cells  moderately 
lax,  papillose.  Perigonial  bracts  spreading,  squarrose  or  even 
slightly  reflexed,  rather  long,  variously  acute  ;  nerve  thin,  rather 
indistinct,  usually  vanishing  below  apex.  Capsule  small,  on  a 
short  seta. 

(Iab.     In  clefts  of  rocks  and  beside  springs ;  rare.     Fruit  very  rare,  summer. 

P.  capillaris  as  here  described,  includes  a  number  of  forms  characterised  by  the 
very  slender,  delicate  habit,  minute,  uniform  leaves,  mostly  with  plane  margins  and 
free  from  plicae,  with  acute  perigonial  bracts.  Numerous  forms  occur  on  the 
continent,  several  of  which  have  b«en  recently  separated  as  species ;  Husnot  has 
separated  two  forms,  P,  capillaris  Lindb.  with  the  perigonial  bracts  erecto-patent, 
shortly  pointed,  with  nerve  reaching  apex,  and  P.  ArmlUt  Husn.  with  the  perigonial 
bracts  squarrose,  even  slightly  reflexed,  and  much  more  longly  and  finely  acuminate 
with  the  nerve  excurrent ;  to  these  Philibert  (Reo,  Bry,  1894,  p.  8)  has  added 
another,  P,  Ryani^  somewhat  intermediate  in  the  perigonial  bracts,  but  differing  in  the 
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leaves  ;  and  later  (Rev.  Bry.  1897,  p.  2)  he  still  further  subdivides  the  group,  relying 
especially  upon  certain  details  of  peristome  structure.  It  seems,  however,  scarcely 
safe  to  rely  upon  characters  drawn  from  a  single  gathering  of  a  limited  number  of 
specimens,  and  in  any  case  the  fruit  is  so  rare  in  the  plants  of  this  group  that  it  can 
scarcely  afford  any  practical  help,  and  I  am  inclined  to  think  that  it  is  best  to  unite 
under  P,  capillaris  all  the  forms  which  do  not  differ  in  any  important  characters  either 
in  the  leaves  or  male  bracts.  As  far  as  our  own  British  specimens  go,  none  appear 
to  belong  to  any  of  the  continental  segregates  named  above,  and  although  there  is  some 
difference  in  the  direction  and  degree  of  acuteness  of  the  male  bracts  among  our 
different  plants,  it  is  no  more  than  occurs  for  instance  within  the  limits  of/'.  c<tsf>itosa^ 
while  the  leaf  characters  manifest  a  considerable  degree  of  constancy.  On  the  other 
hand  I  have  seen  plants  scarcely  distinguishable  in  size  and  vegetative  characters  from 
P.  capillaris^  with  the  obtuse  inner  bracts  of  P,  fomana^  and  it  is  quite  an  open 
question  whether  /*.  capillaris  has  any  more  title  to  the  rank  of  an  independent 
species  than,  say,  P,  striata.  It  must  be  remembered  that  the  perigonial  bracts  are 
always  erecto-patent  for  some  time,  and  their  direction  must  be  determined  from  quite 
mature  specimens.  The  above  description  refers  to  our  British  plants,  so  far  as  I  am 
acquainted  with  them,  alone.  Owine  to  the  facts  referred  to  above,  there  has  been, 
and  is,  great  confusion  as  to  the  name  P.  capillaris^  but  I  have  thought  it  best  to  retain 
it  here. 

P.  ma^chica^  a  continental  species,  is  distinguished  by  the  narrower  male  bracts, 
which  are  sub-erect,  not  spreading.  .Some  of  our  forms  of  P.  capillaris  nearly 
approach  it,  but  the  true  P,  matckica  has  not  yet  been  detected  in  Britain. 


72.    BREUTELIA  Schp. 

Tall,  robust  plants,  with  tomentose  stems ;  branches  irregular. 
Leaves  spreading  and  squar rose,  plicate ;  cells  narrow.  Capsule 
more  or  less  pendulous,  striate  ;  peristome  as  in  Bartramia. 

A  large  genus  of  fine  plants,  the  following  species  being  the 
only  European  representative,  and  though  not  uncommon  with  us, 
a  great  rarity  on  the  continent. 

Deriv. — After  Breutel,  a  German  bryologist. 

1.     Breutelia    arcuata    Schp.      (Mnium    arcuatum     Dicks.  ; 

Breutelia  chrysocoma  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  XLI.  F.). 

Tall,  robust,  3-6  inches  long,  bright  or  golden  green,  in  large 
loose  tufts.  Stems  covered  with  dense  brown  tomentum,  often 
decumbent,  forked,  or  with  alternate  branches,  or  with  somewhat 
whorled  branchlets  below  the  flowers.  Leaves  large,  equal  in 
size,  from  an  erect  base,  rigid,  squarrose,  cuspidate  at  the  tips  of 
the  branches,  when  dry  somewhat  shrinking,  but  hardly  altering 
in  direction,  glossy,  sub-scariose ;  base  somewhat  sheathing^ 
widening  upwards  from  the  insertion,  then  quickly  narrowed  and 
lanceolate,  gradually  tapering  to  a  long,  finely  acuminate  point ; 
j'4  deep  narrow  plicae  on  each  side  of  the  nerve.  Margin  plane 
or  very  narrowly  recurved,  finely  and  closely  denticulate ;  nerve 
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very  narrow,  reaching  apex;  cells  very  narrow,  linear,  4-8  times 
as  long  as  wide,  gradually  becoming  longer  below,  a  few  at  basal 
angles  wider  and  larger  ;  upper  usually  with  a  single  sharp 
papilla  at  the  lower  end.  Perichaetial  bracts  erect,  not  papillose. 
Seta  short,  red,  arcuate,  usually  abruptly  bent,  almost  geniculate, 
about  the  middle  ;  capsule  orange-brown,  large,  striate,  sulcate 
when  dry,  thin- wailed  ;  lid  very  small.  Dioicous;  male  flowers 
terminal,  discoid,  bright  golden  brown,  the  perigonial  bracts  finely 
acuminate. 

Hab.  Damp  rocks,  and  in  grassy  spots,  frequent  by  waterfalls  and  by  mountain 
streams.     Fruit  very  rare,  autumn. 

A  very  Hne  species,  having  some  outward  resemblance  to  some  species  of 
Hylocomium,  such  as  H.  triquetrum  or  H.  loreum^  in  the  branching  and  the  direction 
and  form  of  the  leaves,  a  resemblance  which  is  increased  by  the  plicate,  sub-scariose 
leaves  with  almost  Hypnoid  areolation.  The  dense  felt-like  coating  of  brown 
tomentum  that  covers  the  stems  for  the  greater  part  of  their  length  is  however  quite 
sufficient  to  distinguish  it  at  first  sight ;  and  in  the  sharp  papillae  and  narrow,  single 
nerve  the  leaves  are  also  quite  distinct  from  those  of  the  species  named  ;  the  large, 
plicate,  squarrose  leaves,  and  indeed  the  general  habit,  fully  separate  it  from  any  of  the 
other  species  of  the  present  Order. 


Order  XVIIl.    BRYACEiE. 


Plants  usually  tufted,  the  stems  producing  numerous  innova- 
tions towards  the  base  or  below  the  inflorescence.  Leaves  usually 
increasing  in  size  upwards  and  forming  a  comal  tuft,  the  nerve 
long  and  frequently  excurrent,  the  tissue  usually  thin  and  much 
shrunken  when  dry,  with  cells  more  or  less  rhomboidal  (less  often 
hexagonal  or  linear- vermicular),  prosenchymatous,  smooth,  thin- 
walled.  Calyptra  narrow,  cucullate,  smooth,  soon  falling  off. 
Capsule  on  an  elongated  seta,  pendulous,  or  more  or  less  inclined 
or  sub-erect,  never  or  very  rarely  erect ;  symmetrical  or  nearly  so. 
varying  from  rounded-pyriform  to  narrowly  clavate,  usually  with 
a  shorter  or  longer,  tapering,  narrow  neck,  not  striate ;  lid  convex, 
mamillate  or  apiculate,  rarely  with  a  longer  point  (never  rostrate 
in  the  British  species  except  in  Mnium).  Peristome  usually 
double  ;  outer  teeth  lanceolate,  undivided,  densely  articulate  and 
internally  transversely  trabeculate  :  inner  peristome  thin,  pale, 
usually  of  16  more  or  less  perforated  processes  alternating  with 
the  teeth,  with  or  without  intermediate  cilia  varying  in  develop- 
ment and  number,  often  nodose  with  short  transverse  appendages 
at  intervals  (cf.  Tab.  V.). 

The  typical  **  Bryoid  "  peristome  will  be  found  more  fully 
described  under  Bryum. 
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A  very  large  family,  for  the  most  part  presenting  a  con- 
siderable uniformity  of  habit,  and  fpr  this  reason  forming  a 
natural  group,  but  a  difficult  one  for  the  systematist,  and  equally 
so  for  the  student. 

The  descriptions  of  the  size  and  form  of  capsule  include  the 
neck,  unless  otherwise  stated. 


73.    OREAS  Brid. 

Plants  densely  tufted,  stems  slender.  Capsule  erect  or  in- 
clined, obovate-clavate  with  the  distinct  tapering  neck  ;  peristome 
single  or  double,  or  absent.  Inflorescence  gemmiform,  lateral, 
Alpine  rock  plants. 

The  species  described  below  forms,  with  its  varieties,  the 
only  European  representative  of  the  genus ;  some  of  the 
varieties  have  been  separated  as  species,  and  another  species, 
Oreas  Martiana,  has  been  included,  but  turns  out  to  belong  to 
the  Dicranaceae. 

Drriv. — o/5<as  (oreas),  belonj^ing  to  mountains. 

1.     Oreas  Mielichhoferi  Brid.  (Mielichhoferia  nitida  Hornsch., 
Schp.  Syn.)  (Tab.  XLI.  E.). 

Short,  very  densely  and  compactly  tufted,  deep  silky  green 
above,  dark  brown  below,  2-3  inches  high ;  stems  very  slender, 
rigid,  fastigiately  branched.  Leaves  small,  short,  erecto-patent, 
rather  rigid,  closely  imbricated  when  dry,  oblong-lanceolate  or 
narrowly  lanceolate,  shortly  pointed,  margin  plane,  denticulate 
towards  apex,  nerve  rather  stout,  disapi>earing  below  the  point ; 
cells  narrowly  linear-rhomboid,  wider  and  rectangular  at  base,  a 
few  at  basal  angles  quadrate.  Seta  rather  short,  flexuose;  capsule 
obovate  or  clavate,  with  a  distinct  neck,  erect  or  more  usually 
inclined,  pale  brown ;  lid  conical,  obtuse  or  apiculate ;  peristome 
single,  of  16  narrow,  linear  teeth,  widening  and  slightly  con- 
fluent at  base  ;  pale  yellow.  Dioicous ;  male  inflorescence 
gemmiform,  lateral  on  the  stem  or  branches. 

Var.  j8.  elongata  B.  &  S.  (Mielichhoferia  elongata  Hornsch. ; 
O.  Mielichhoferi  var.  compact  a  Braithw.,  Br.  M.  Fl.  ;  vars. 
gracilis  and  elongata,  Schp.  Syn.).  Short  or  tall ;  stems  ex- 
tremely slender,  with  smaller,  shorter,  more  closely  imbricated 
leaves.  Nerve  narrower,  cells  laxer,  more  pellucid,  all  basal 
cells  rectangular. 
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Hab.  The  type  not  finind  in  Britain.  The  var.  elongaia  on  wet  alpine  rocks, 
very  rare  ;  usually  barren.     Kr.  autumn. 

This  little  moss  is  known  by  its  very  slender,  compact  stems,  forming  bright, 
velvety-green  tufts,  the  leaves  very  small,  but  quite  Brvoid  in  their  structure. 

The  opinion  seems  to  be  growing  on  the  contment  that  the  two  plants  here 
described  as  type  and  variety  are  in  reality  specifically  distinct.  In  any  case,  the 
varietal  name  elongala  is  misleading,  as  it  describes  neither  a  constant  feature  nor  the 
most  important  distinguishing  character. 


74.    ORTHODONTiaM  Schwaeg. 

Small,  delicate  mosses,  with  narrow,  flexuose  leaves.  Cap- 
sule small,  erect  or  inclined,  on  a  very  slender  seta,  narrowly 
oblong  with  a  slender,  tapering  neck.  Peristome  double  ;  outer 
teeth  narrow,  distant ;  inner  peristome  a  very  short  basal 
membrane  with  16  slender  processes,  without  intermediate  cilia. 

Dkriv. — o/)^o-(ortho)  upright,  and  o5orr-(odont)  tooth; 
alluding  to  the  peristome. 

1.     Orthodontium  gracile   Schwaeg.    (Bryum  gracile  Wils. ; 
Stableria  gracilis  Lindb..  Braithw.  Br.  M.  Fl.)  (Tab.  XLI.  G.). 

Stems  densely  tufted,  slender,  hardly  branched,  about  i-J 
inch  high,  rarely  taller,  bright  green,  silky.  Leaves  flexuose, 
when  dry  somewhat  curled,  very  narrow,  linear -setaceous,  the 
upper  longest  (i-i^  lines)  ;  margin  plane,  entire  or  obsoletely 
denticulate  above,  nerve  vanishing  at  apex,  narrow,  rather 
indistinct  above,  areolation  narrowly  linear -rhomboid,  at  base 
wider,  hexagonal-rectangular,  hyaline.  Seta  short,  less  than  % 
inch  high,  pale,  very  slender ;  capsule  sub-erect,  narrowly 
clavate,  with  a  slender  tapering  neck,  thin-walled ;  lid  acutely 
pointed.  Peristome  teeth  incurved  when  dry,  inserted  below  the 
mouth  of  the  capsule.  Paroicous  ;  antheridia  in  the  axils  of  the 
comal  leaves. 

Hab.     Sandstone  rocks  ;  more  rarely  on  rotten  tree  stumps  ;  rare.     Fr.  spring. 

A  very  rare  and  distinct  species,  hardly  known  outside  Britain  except  in  two  or 
three  French  localities,  and  several  recently  discovered  stations  in  California.  In 
habit  it  rather  resembles  the  Dicranaceae  than  a  Bryum,  and  may  easily  be  taken  for 
one  of  these  or  for  Campy  lost elium  saxicola  without  a  reference  to  the  microscope, 
when  however,  the  areolation  reveals  its  affinities  ;  the  leaves  also  are  much  longer. 
It  resembles  Leptobryum  in  the  leaves,  but  the  areolation  is  wider  and  looser,  and  the 
fruit  much  narrower  and  indeed  altogether  different. 


Digitized  by  VjOOQIC 


330  BRYACE^E. 

75.    LEPTOBRYUM  Wils. 

Mosses  with  annual  stems,  not  innovating  above,  slender. 
Leaves  very  narrow,  setaceous,  with  narrow  areolation.  Capsule 
pyriform,  pendulous,  glossy.     Peristome  as  in  Bryum. 

The  habit,  and  the  very  narrow  leaves  with  broad  nerve, 
seem  to  justify  the  separation  of  the  few  species  of  this  genus 
from  Bryum,  which  they  resemble  in  the  fruit. 

Deriv. — X«rTo-(lepto)  slender,  and  Bryum. 

1.    Leptobryum   pyriforlne    Wils.    (Afnium    pyriforme    L.) 

(Tab.  XLI.  H.). 

Closely  tufted,  pale  shining  green,  silky  ;  stems  ^-i  inch  high, 
very  slender.  Leaves  erecto-patent  or  divergent,  flexuose  when 
dry,  the  upper  longer,  in  a  comal  tuft,  linear -setaceous,  long, 
tapering  to  a  subulate  point,  flexuose ;  margin  plane,  denticulate 
above ;  nerve  strong,  but  rather  indistinct,  broad,  occupying  most 
of  the  acumen,  slightly  excurrent,  cells  very  narrow,  linear, 
pointed  at  the  ends  and  prosenchymatous,  or  obtuse  and  parenchy- 
matous, at  base  a  little  wider.  Perichaetial  bracts  widened  at  the 
base,  very  long ;  seta  tall,  slender,  rather  flexuose,  orange,  1-2 
inches  high;  capsule  inclined  or  pendulous,  pyriform  with  the 
long  narrow  neck,  the  capsule  itself  oval-globose,  abruptly 
passing  into  the  neck,  thin-walled,  very  glossy,  bright  reddish 
brown,  rather  wide-mouthed  after  the  fall  of  the  hemispherical, 
pointed  lid.  Peristome  yellow,  inner  with  long,  appendiculate 
cilia.     Spores  14-20  /a.     Synoicous,  or  imperfectly  dioicous. 

Var.  /^.  minus  Husn.  (L,  minus  Philib).  Generally  smaller 
in  all  its  parts ;  leaves,  seta,  and  capsule  short,  peristome  pale, 
small,  the  cilia  imperfect,  without  appendages.  Spores  larger, 
16-24  ft. 

Hab.  Sandstone  rocks,  cinders,  etc.,  often  in  hothouses,  not  uncommon.  The 
var.  /9,  Coatham  Marshes,  Yorkshire,  1900  (Ingham).     Fr.  spring  or  early  summer. 

A  very  elegant  and  beautiful  plant,  both  in  the  leaf  and  in  the  fruit,  which  is 
usually  very  abundant  ;  the  setaceous  leaves  give  it  the  appearance  of  a  Dicranella  or 
Dicranodontium.  Barren  plants  with  terminal  flowers  often  occur,  having  the 
appearance  of  male  plants,  but  they  contain  abortive  archegonia  mixed  with  the 
antheridia.  Small  purplish  bulbiform  gemmae  are  sometimes  produced  on  the  stems  or 
protonema. 

I«eptobryum  differs  from  Orthodontium  graciU  in  the  more  denticulate  leaves 
with  broader  nerve  and  narrower  areolation,  as  well  as  in  the  fruit  The  burnished 
capsules  are  exceedingly  pretty. 

The  var.  /9  appears  to  me  a  starved  form  of  the  type,  and  I  should  not  have 
admitted  it  as  a  variety  were  it  not  for  the  somewhat  larger  spores,  a  character  of 
some  value. 
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76.    WEBERA  Hedw. 
(Pohlia  Hedw,,  Braithw.  Br.  M.  Fl.). 

Tufted,  stems  usually  slender,  rarely  innovating  above. 
Leaves  usually  rather  narrow,  becoming  narrower  in  the  upper 
part  of  the  stem,  and  often  much  longer  in  the  coma,  nerve  rarely 
excurrent,  cells  narrowly  rhomboid  or  almost  linear,  rarely 
wider.  Calyptra  small,  very  soon  deciduous.  Capsule  pyriform 
to  clavate,  with  or  without  a  tapering  neck.  Peristome  as  in 
Bryum  ;  but  cilia  without  appendages. 

This  genus  differs  from  Bryum  chiefly  in  the  habit  and  in  the 
usually  narrower  areolation  ;  still,  there  is  a  character  about  the 
plants  belonging  to  it  by  which  they  may  be  generally  known  at 
once,  produced  by  the  narrower  leaves,  the  stems  usually  more 
slender,  less  frequently  innovating  below  the  inflorescence  and 
consequently  not  as  a  rule  producing  the  densely  crowded  tufts  so 
usual  in  Bryum.  The  nerve,  too,  always  (in  our  own  species) 
ceases  below  the  point  or,  at  any  rate,  fails  to  reach  beyond  it,, 
whereas  in  Bryum  it  is  most  frequently  more  or  less  excurrent. 
The  fruit  generally  shows  a  more  marked  differentiation  between 
the  capsule  and  neck  than  is  usual  in  the  latter  genus. 

Deriv. — After  Weber,  a  botanist  of  Gottingen. 

|Ls.  wide-ovate,  entire,  with  reddish  border  of  narrow  cells  to.    Tozeri 

\Ls.  not  evidently  bordered 2 

{Ls.  very  decurrent,  the  lower  obtuse  ;  tufts  red  within  6,  Ludwigii 
Ls.  not  or  scarcely  decurrent,  usually  acute  or  acuminate  3 

r Cells  wide,  over  15/4;  capsule  very  short  and  small  4 

^\Cells  narrow,  under  15  /*    capsule  longer  or  larger 5 

{Plant  soft,  1-3  inches;  leaves  glaucous-green g.  albicans 
Plant  rigid,  ^- 1  inch;  leaves  not  glaucous <?.  carnea 

/Capsule  long  and  narrow,  with  long  neck 6- 

^\Capsule  oblong  or  pyriform,  neck  short 8- 

^  f  Neck  very  long,  longer  than  capsule  ;  peristome  with  cilia  2.  elongata 

\Neck  shorter  than  capsule  ;  cilia  absent  or  rudimentary 7 

{Male  flower  gemmiform  ;  lid  of  capsule  usually  acuminate /•.  acuminata 
Antheridia  naked  in  axils  of  comal  Is.  ;  lid  usually  muticous /.  polymorpha 

«  rUpper  Is.  very  long,  shining,  reddish  at  base  .j.  crtida 

\Leaves  shorter,  not  red  (except  the  nerve)    9- 

{Paroicous,  antheridia  in  the  axils  of  upper  leaves  10 
Dioicous  II 

{Ls.  acute,  serrate  above  ;  capsule  usually  contracted  below  mouth  4.  nutans 
Ls.  subacute,  often  cucuUate,  sub-entire  ;  capsule  small  at  mouth  ...^*.  cucullata 
{Upper  b.  nerved  to  apex,  usually  Mrith  axillary  gemmae  12 
Leaves  not  nerved  to  apex .....13 

(Gemmae  few,  or  very  small  and  egg-shaped  .j.  annotina 
Gemmae  very  numerous,  long  and  fusiform  .j*.  proli^era 

{Leaves  widely  ovate,  incurved  when  dry 7.  commutata- 
Leaves  narrow,  straight  and  appressed  when  dry  7*.  gracilis 
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Slender;  leaves  suddenly  elongate  and  narrow  in  the  coma! 
tuft,  with  narrow,  linear-rhomboid  cells  ;  not  bordered,  nor 
•distinctly  dimorphous.  Capsule  inclined  or  horizontal,  long- 
necked,  oblong.  Inner  peristome  with  a  narrow  membrane, 
•cilia  absent  or  rudimentary  ;  processes  entire  or  only  slightly 
perforated. 


1.    Webera  polymorpha  Schp.  (Pohlia  polymorpha  Homsch., 
Braithw.  Br.  M.  Fl.)  (Tab.  XLI.  I.). 

Variable  in  habit  and  in  the  size  of  its  parts.  Slender, 
loosely  tufted,  usually  about  half-an-inch  high  ;  stems  almost 
simple,  with  a  few  innovations  from  the  base,  rarely  from  below 
the  flowers.  Lower  leaves  small,  ovate-lanceolate,  increasing  in 
size  upwards,  the  uppermost  crowded,  much  longer,  lanceolate, 
forming  a  comal  tuft ;  the  leaves  on  the  barren  innovations 
usually  sub-equal.  Margin  recurved  below,  plane  above,  more  or 
less  denticulate  in  the  upper  half,  more  strongly  at  the  apex  ; 
nerve  usually  reaching  to  apex,  brownish  ;  cells  narrowly 
hexagonal-rhomboid,  or  linear-rhomboid,  narrower  at  apex,  wider 
and  sub-rectangular  at  base.  Seta  very  variable  in  length,  \-\\ 
inches  long,  slender,  straight  or  curved ;  capsule  very  variable, 
ovate-oblong  with,  a  tapering  neck,  of  varying  length  and  distinct- 
ness, horizontal  or  slightly  pendulous,  reddish  brown,  i-j%  lines 
in  length  with  the  neck  ;  lid  convex,  apiculate  or  shortly  and 
acutely  acuminate.  Peristome  reddish  brown^  the  inner  paler, 
yellow,  cilia  absent  or  very  rudimentary,  Paroicous  ;  antheridia 
in  the  axils  of  the  upper  leaves,  in  pairs. 

Var.  j8.  brachycarpa  Schp.  (Pohlia  brachycarpa  Hornsch.). 
Shorter  and  more  compact  in  all  its  parts ;  stems  short,  leaves 
-closer  ;  seta  stouter,  short ;  capsule  shorter,  thicker,  less 
tapering, 

Hab.  On  earth  and  among  rocks  on  mountains,  not  common.  The  var. 
brachycarpa  more  rare.     Fr.  autumn. 

As  its  name  implies,  this  is  a  most  variable  species  ;  many  varieties  have  been 
•described,  but  for  the  most  part  they  are  forms  rather  than  varieties  in  the  strict  sense. 
The  capsule  is  almost  always  shorter,  and,  in  proportion  to  its  length,  wider  than  in 
IV,  eloHgatay  and  is  more  inclined,  often  pendulous  ;  the  inner  peristome  also  has  the 
.cilia  usually  quite  wanting. 
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♦  Webera   aouminata   Schp.    (Pohlia  acuminata   Hornsch., 
Braithw.  Br.  M.  Fl.)  (Tab.  XLI.  J.) 

The  only  constant  difference  between  this  plant  and  W, 
polymorpha  is  in  the  inflorescence,  which  in  W.  acuminata  is 
autoicous  ;  the  male  flowers  gemmiform,  below  the  fertile  flower 
or  on  a  short  branch,  with  several  small  ovate  bracts.  The  leaves 
are  most  frequently  a  little  more  rigid,  the  cells  slightly  longer, 
the  lid  of  the  capsule  more  acuminate,  and  the  neck  slightly  more 
elongated  and  distinct,  but  these  characters  are  by  no  means 
constantly  present. 

Hab.     In  similar  situations,  but  more  frequent.     Fr.  autumn. 

There  can  be  no  doubt  that  the  characters,  beyond  that  derived  from  the 
inflorescence,  which  are  sometimes  given  as  separating  IV.  acuminata  and  IV. 
polymorpha  are  quite  without  value,  both  as  to  constancy  and  importance.  This 
being  the  case,  it  is  a  manifest  absurdity  to  found  two  species  upon  differences  which 
in  such  a  closely  allied  plant  as  I'V,  cruda  exist  in  as  great  or  even  greater  degree 
without  being  made  the  basis  of  even  varietal  distinction. 

W.  acuminata  varies  in  almost  as  great  a  d^ree  as  W.  polymorfha,  and  on 
somewhat  parallel  lines  ;  the  stems  are  sometimes  much  elongated,  reaching  as  much 
as  three  inches  in  height,  but  this  is  rarely  the  case.  It  is  a  more  common  moss  than 
W.  polymorpha^  and  plants  with  a  distinct  narrrow  neck  and  longly  acuminate  lid  mav 
be  generally  anticipated  to  be  the  present  sub-species ;  but  no  diagnosis  can  be  safe 
without  examination  of  the  inflorescence. 

2     Webera    elongata    Schwaeg.    (Pohlia   elongata   Hedw., 
Braithw.  Br.  M.  Fl.)  (Tab.  XLI.  K.). 

Plants  resembling  W.  polymorpha  in  habit,  loosely  or  densely 
tufted,  bright  pale  green,  ^-i  inch  high.  Comal  leaves  rather 
longer,  lanceolate,  nerve  vanishing  at  or  below  apex,  areolation 
narrow,  linear- rhomboid,  somewhat  vermicular.  Seta  long, 
slender,  1-2  inches  high ;  capsule  suberect  and  inclined,  rarely 
horizontal  or  very  slightly  drooping,  pale,  usually  very  long  and 
narrow,  clavate,  iH-J^  lines  long,  the  neck  very  long  and  thin, 
longer  than  the  capsule  itself.  Lid  conical,  acuminate.  Outer 
peristome  yellow,  inner  with  a  short  basal  membrane,  reaching 
about  \  the  height  of  the  teeth,  cilia  two,  short,  not  appendiculate. 
Paroicous  ;  antheridia  in  pairs  in  the  axils  of  the  upper  leaves. 

IIab.     Grassy  banks  and  clefts  of  rocks  on  mountains  ;  frequent.     Fr.  autumn. 

W.  elongata  is  a  variable  species,  though  not  to  the  same  extent  as  the  previous 
plants ;  and  the  capsules  are  sometimes  difficult  to  distinguish  firom  those  of  W. 
acuminata.  This  however,  is  rarely  the  case,  and  as  a  rule  there  is  little  difficulty  in 
recognising  the  present  species,  the  long,  graceful  seta,  and  the  delicately  poised 
capsule,  longer  necked,  much  elongated  and  slender,  giving  it  a  well  marked  aspect ; 
and  the  other  characters  italicised  above  have  also  some  value.  In  my  experience  it 
is  much  more  addicted  to  narrow  crevices  of  rocks  near  streams  than  to  the  open, 
terrestrial  habitats  usually  occupied  by  the  preceding  species. 
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The  capsule  is  often  described  as  slightly  contracted  below  the  mouth,  but  this, 
I  am  inclined  to  think,  rarely  if  ever  occurs  except  where  the  capsule  has  dried  before 
properly  ripening. 

Plants  collected  by  Mr.  Young  on  Craig  Chailleach,  Perthshire,  with  the  male 
iluwer  terminal  on  a  long  innovation,  and  with  the  peristome  nearly  that  of 
IV.  acttmiftata^  appear  to  belong  to  W.  ambigua  Limpr.,  described  by  Breidler, 
I  think  perhaps  most  satisfactorily,  as  "intermediate  between  W.  acuminata  and 
W,  ehngata*^  and  for  the  present  best  placed  here. 


B.    EU-WEBERA. 


Leaves  wider,  without  a  distinct  border,  not  dimorphous,  the 
-comal  less  suddenly  elongated,  the  areolation  usually  wider. 
Capsule  wider,  with  a  shorter  neck  ;  basal  membrane  of  the 
inner  peristome  usually  higher,  cilia  present,  often  perfect,  not 
appendiculate ;  processes  usually  with  a  more  or  less  gaping  slit 
along  their  median  line. 

3.    Webera  cruda    Schwaeg.    (Mnium   crudum   L.  ;    Pohlia 
cruda  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLI.  L.). 

Robust,  1-3  inches  high,  reddish  brown  below,  glaucous 
green  and  glossy  above,  stems  red,  simple,  densely  tufted. 
Lower  leaves  broadly  ovate,  gradually  becoming  narrower  and 
more  elongate  upwards,  the  comal  long,  lanceolate,  not  very  acute, 
of  rigid  texture,  hardly  altered  in  drying,  often  deep  red  at  the 
base,  pellucid ;  margin  plane,  faintly  denticulate  at  apex  or  entire 
in  the  lower  leaves,  more  distinctly  toothed  in  the  upper ;  nerve 
ceasing  below  apex  ;  cells  linear,  sub-vermicular,  pointed  and 
prosenchymatous  at  the  ends,  rather  larger  and  rectangular  at 
base.  Seta  long,  flexuose  ;  capsule  rather  large,  variable  in 
form,  clavate -oblong  or  cylindrical,  frequently  curved  upwards  or 
downwards,  bright  pale  reddish  brown,  horizontal  or  slightly 
drooping,  when  dry  often  contracted  at  and  for  some  distance  below 
the  mouth  ;  neck  rather  short,  thick,  indistinct  ;  lid  conical, 
apiculate  ;  peristome  pale  yellow  ;  basal  membrane  of  inner 
peristome  hardly  \  the  height  of  the  teeth  ;  cilia  2  or  3,  well 
developed ;  processes  not  widely  gaping  along  the  median  slit. 
Autoicous,  more  rarely  synoicous  or  dioicous. 

Har.     Clefts  of  rocks  on  mountains ;  not  uncommon.     Fr.  late  summer. 

A  very  fine  and  beautiful  species,  known  at  once  by  the  metallic,  almost 
opalescent  sheen  on  the  leaves,  which  are  larger  and  wider  than  in  the  allied  species, 
and  but  little  altered  in  drying.  The  red  stems  too  are  conspicuous,  and  the  capsule 
of  a  distinct  form,  though  subject  to  variation.  It  is  perhaps  most  like  W,  albicans^ 
but  the  texture  of  that  plant  is  softer  and  quite  different,  the  areolation  much  wider, 
and  the  capsule  much  shorter  and  broader. 
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4     Webera  nutans  Hedw.  (Bryum  nutans  Schreb.  ;  Pohlia 
nutans  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLII.  A.). 

Variable  in  size  and  habit  ;  loosely  or  densely  tufted, 
usually  deep  green,  pale  brown  below,  shining,  i-2  inches  high. 
Lower  leaves  small,  ovate  and  ovate-lanceolate,  upper  gradually 
much  longer,  the  comal  narrowly  lanceolate  with  a  long  tapering 
acumen,  not  or  rarely  decurrent,  when  dry  erect,  somewhat 
shrinking  and  flexuose  ;  margin  somewhat  recurved  below, 
denticulate  above ;  nerve  strong,  vanishing  in  or  below  apex ; 
areolation  resembling  that  of  the  last  but  rather  shorter  and  wider. 
Seta  pale  reddish,  very  variable  in  length  (I-3  inches),  capsule 
horizontal  or  sub-pendulous,  variable  in  form  and  size,  but  always 
wider  and  less  tapering  than  in  the  foregoing  species,  with  a 
distinct  but  very  short  neck,  dull  brown,  oblong  or  obovate.  often 
somewhat  gibbous  on  the  under  side,  when  dry  frequently  con- 
tracted below  the  wide  mouth  ;  lid  widely  mamillate  ;  annulus 
broad ;  peristome  orange-yellow ;  inner  with  a  membrane  about 
half  the  height  of  the  teeth,  cilia  two,  well  developed ;  processes 
widely  gaping  at  the  median  slit.  Paroicous.  Antheridia  in  the 
axils  of  the  upper  leaves. 

Var.  p.  longiseta  B.  &  S.  (W.  longiseta  Brid.).  Stems 
simple  ;  comal  leaves  very  long,  acuminate,  spreading ;  seta 
very  long  ;  capsule  large. 

Var.  y.  bicolor  B.  &  S.  (Webera  bicolor  Hoppe  &  Hornsch  ). 
More  compact,  with  numerous  sterile  branches,  their  leaves  sub- 
equal,  ovate  ;  capsule  short,  wide,  cemuous,  darker  on  the 
upper  side. 

IIab.  Peaty  and  sandy  soil,  in  woods  and  in  sub-alpine  districts.  Common. 
The  var.  /9  on  damp  heaths,  not  uncommon ;  the  var.  7  on  mountains,  rare.  Fr. 
early  summer. 

The  commonest  species  of  the  genus,  and  perhaps  the  most  variable.  The  colour 
is  usually  a  very  deep  green,  the  texture  soft,  the  whole  plant  slender.  In  neither  the 
fruit  nor  the  vegetative  characters  is  it  likely  to  be  taken  for  any  of  the  foregoing 
species  ;  in  texture  and  habit  it  is  entirely  distinct  from  W.  cruda^  while  the 
preceding  species  have  narrower  lower  leaves,  almost  constantly  narrower  capsules 
with  longer,  narrower  neck,  smaller  mouth,  and  very  different  inner  peristome.  The 
following  plants,  with  the  exception  of  W.  cutullaia^  are  all  dioicous. 

The  areolation  of  the  lower  leaves  is  often  much  wider  than  that  of  the  narrower 
upper  ones,  and  in  fresh  plants  is  highly  chlorophyllose.  When  growing,  as  it 
frequently  does,  at  the  foot  of  trees  in  woods,  it  often  forms  large  dense  patches,  with 
numerous  slender  barren  innovations  ;  this  is  the  var.  caspitosa  B.  &  S.  In  this  slate 
it  fruits  less  freely  than  in  the  other  forms. 

A  mountain  or  sub-alpine  form  which  I  have  from  very  numerous  localities, 
principally  in  the  North  of  England  and  Scotland,  bears  a  close  resemblance  to  IV. 
4:ucullaia  and  IV.  commutata  ;  the  stems  are  closely  tufted,  barren  in  nearly  all  the  sjieci- 
mens  I  have  seen,  with  looser  or  denser  shortly  and  widely  oval  leaves  with  very  short 
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points,  frequently  decurrent  at  base,  with  a  stout  nerve  usually  ceasing  below  the  apex  ; 
cells  wide  and  short,  as  in  fV.  commutata ;  the  tufts  are  often  but  not  always 
somewhat  glossy,  the  leaves  often  catenulale  when  dry.  Altogether  it  forms  a  very 
distinct  variety,  which  I  cannot  refer  to  any  of  the  named  European  forms  known  to 
me,  but  I  hesitate  at  present  to  describe  it  as  new.  A  plant  gathered  by  Lindberg  in 
Ireland  in  1893,  ^^^  labelled  by  him  *'  var.  elata  et  com  pacta,"  may  perhaps  be  the 
same  thing. 

♦  Webera    CUCUllata   Schp.    (Bryum   cucullatum    Schwaeg.  ; 
Pohlia  cucullata  Bruch,  Braithw.  Br.  M.  Fl.)  (Tab.  XLII.  B.). 

Differs  from  W,  nutans  in  the  leaves  usually,  but  not  always 
less  glossy,  rather  shorter,  less  pointed,  often  rather  obtuse  with 
the  apex  cucullate,  less  strongly  denticulate  ;  capsule  more  exactly 
pendulous,  contracted  at  but  not  below  the  narrow  mouth  ;  lid 
small,  conical,  obtusely  pointed ;  peristome  teeth  narrower  and  less 
crowded ;  cilia  of  inner  peristome  very  short,  fugacious. 

1:Iab.  On  earth  and  among  rocks  in  mountains ;  very  rare.  Scotland.  Fr.  late 
summer. 

The  above  characters  are,  as  will  be  seen,  hardly  of  first  importance,  and  their 
value  is  greatly  diminished  by  the  fact  that  many  of  them,  to  say  the  least,  are 
inconstant.  Some  specimens  are  fully  as  glossy  as  W.  nutans^  which  is  itself  very 
variable  in  this  respect,  while  in  that  species  the  leaves  are  very  variable  in  size,  and 
occasionally  are  cucullate,  besides  showing  much  variation  in  the  amount  of 
denticulalion.  The  capsule  in  the  present  plant  is  occasionally,  if  not  frequently, 
somewhat  horizontal  instead  of  actually  pendulous,  while  the  narrow  mouth,  though  a 
more  constant  feature,  is  not  absolutely  so.  In  all  the  capsules  I  have  examined,  the 
peristome  teeth  are  narrower  and  more  distant  than  in  W.  nutans^  but  this  does  not 
seem  to  have  been  generally  noticed,  and  is  therefore  probably  inconstant  ;  possibly, 
like  the  rudimentary  character  of  the  cilia»  it  is  a  condition  of  depauperation  owing  to 
the  alpine  situation.  On  the  whole,  therefore,  it  appears  more  satisfactory  to 
subordinate  the  plant  to  W,  nutans. 

The  plant  recorded  in  Ed.  I.  from  Derbyshire,  of  which  I  had  not  at  that  time 
seen  specimens,  certainly  belongs  to  the  short-leaved,  wide-celled  variety  of  W,  nut€ms 
referred  to  in  the  note  above. 

The  areolation  of  the  lower  leaves  is  lax,  but  this  is  often  the  case  in  IV.  nutans  ; 
in  the  comal  leaves  there  is  little  difference  between  the  two  plants,  though  on  the 
whole  the  cells  are  a  little  narrower  and  firmer  in  the  latter. 

5.    Webera    annotina    Schwaeg.    (Mnium    annotinum    L. ; 
Pohlia  annotina  Lindb.,  Braithw.  Br.M.  Fl.)  (Tab.  LXIII.  D.). 

Loosely  tufted,  pale  or  yellowish  green,  with  straight, 
slender,  rather  rigid  innovations.  Leaves  small,  often  decur- 
rent, the  lower  ovate-lanceolate  or  lanceolate,  upper  longer  and 
narrower,  erect  or  imbricated  when  dry;  margin  slightly  recurved, 
denticulate  above ;  nerve  reaching  usually  to  apex ;  cells  rather 
small,  narrowly  rhomboid,  not  very  chlorophyllose,  the  walls 
firm.  Barren  stems  usually  bearing  very  small,  green,  scarcely 
stalked,  ovate  bulbils,  several  together  in  the  axils  of  the  leaves 
throughout  the  greater  part  of  the  stem.     Seta  red,  flexuose ; 
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capsule  bright  reddish  brown,  widely  oval  with  a  tapering  neck  of 
about  the  same  length  ;  mouth  small  ;  lid  conical,  apiculate ; 
annulus  broad ;  peristome  bright  yellowish  ;  inner  with  the 
processes  widely  gaping,  and  cilia  in  pairs,  lonjr,  rough.  Cells 
of  exothecium  somewhat  collenchymatous.  Dioicous  ;  male 
inflorescence  terminal,  gemmiform. 

Var.  p,  erecta  Correns  ( Trent  epohlia  erect  a  Roth).  Leaves 
a  little  more  crowded,  sub-erect ;  bulbils  large,  ovate,  brown 
when  ripe,  single  in  the  axils  of  only  a  few  of  the  middle  or 
upper  leaves,  which  are  rendered  divergent  by  the  size  of  the 
bulbils. 

Var.  y.  bulbifera  Correns  (W,  bulbifera  Warnst.,  W. 
annotina  var.  tenuifolia  Schp.,  Handb.  Ed.  I.).  Bulbils  in 
number  and  position  as  in  the  type,  but  differing  in  structure ; 
somewhat  distinctly  stalked,  ovate,  the  upper  half  being  an 
empty  hollow  space,  arched  over  by  the  rudimentary  leaf  points 
(Tab.  LXIII.  D.). 

Had.     Sandy  places  and  sandstone  rocks  ;  not  common.     Fruit  rare,  summer. 

This  species  is  very  variable,  and  ]>resents  considerable  difficulty  to  the  student. 
The  fruit  is  rare,  and  the  gemmae,  by  which  the  plant  may  generally  be  known,  are 
not  always  present,  and  when  occurring  exhibit  a  consideral>le  variety  of  forms ; 
there  is,  moreover,  nothing  very  distinctive  in  the  leaves,  though  they  are  usually 
more  delicate  and  less  chlorophyllose  than  in  W.  nutans  and  W.  ctuuUata. 

The  straight,  rigid  sterile  branches  with  uniform  foliation,  and  the  dioicous 
inflorescence,  are  characters  of  importance.  The  distinction  often  drawn  between  the 
various  allied  plants  of  this  group  according  to  the  glossiness  or  otherwise  of  the 
leaves  I  have  found  quite  fallacious.  W,  commntata  is  exceedingly  like  forms  of 
W.  annotina^  and  in  the  absence  of  fruit  very  hard  to  separate ;  it  usually  has  more 
rigid,  somewhat  less  crowded  leaves,  more  constantly  glossy  ;  when  in  fruit  the 
longer  neck  and  collenchymatous  cells  of  the  present  plant  distinguish  it. 

The  varieties  descril>ed  above  seem  of  more  value  than  those  depending  on  the 
form  and  structure  of  the  leaves  alone,  but  I  am  somewhat  inclined  to  doubt  their 
stability.  Other  distinguishing  characters  have  been  described  as  to  leaf-form, 
habitat,  etc.,  but  they  do  not  appear  to  be  constantly  correlated  with  the  form  of  the 
bulbils. 

*    Webera    proligera  .  Bryhn      (Pohlia     proligera    Lindb.) 

(Tab.  XLII.  C). 

Slender,  bright  pale  green,  in  lax  tufts  or  gregarious  ;  leaves 
rather  longer  and  larger  than  in  W,  annotina.  Bulbils  very 
numerous  in  the  axils  of  all  the  leaves  in  the  upper  half  of  the 
stem  ;  long  and  narrow,  fusiform,  with  longer,  narrower, 
somewhat  twisted  points.  Neck  of  capsule  slightly  shorter,  cells 
of  exothecium  not  collenchymatous. 

IIab.     Sandy  ground  and  sandstone  rocks,  not  rare.     Fruit  very  rare,  summer. 
W 
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A  very  distinct  plant  in  the  form  of  the  gemmae,  which  are  like  no  others  of  our 
species,  more  resembling,  indeed,  those  of  Plagiothecium  ele^ans.  The  difference  in 
the  exoihecium  cells  appears  also  to  entitle  it  to  a  somewhat  higher  {>osition  than  the 
above  described  varieties  of  W,  annottna^  but  the  fruit  has  been  so  raiely  gathered 
that  this  may  possibly  prove  to  be  less  constant  than  is  supposed.  Other  characters 
I  find  unreliable  ;  Limpricht  describes  the  present  plant  as  glossy  and  thus  differing 
from  W.  annotina^  which  is  said  to  be  without  gloss,  but  Mr.  Nicholson  gathered 
fruiting  W.  proli^era  in  Cornwall,  entirely  without  gloss,  side  by  side  with  W. 
annotifia  (as  shown  by  the  bulbils),  which  was  decidedly  glossy.  The  form  and 
^disposition  of  the  leaves  I  find  to  l)e  equally  variable.  As  a  rule,  however,  it  is  a 
softer,  weaker  plant  than  W,  annotina^  of  a  brighter  green  and  with  less  rigid  leaves. 
I  have  gathered  it  two  inches  high  in  the  Pyrenees. 

W.  proiigera  is  in  part  at  least  identical  with  W,  annoiina  var  angtisti folia 
Schp. 

6.      Webera    Ludwigii    Schp.     (Bryum    Lud^vigii    Spreng. ; 
Pohlia  Ludwigii  Lindh.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLII.  F.). 

Rather  robust,  loosely  or  densely  tufted,  soft,  deep  or  bright 
green  above,  wil/i  a  strong  vinous  red  tinge  below,  1-2  inches 
high,  stems  red,  decumbent  or  erect.  Leaves  on  the  barren  shoots 
sub-equal,  ividely  oval,  obtuse  or  obtusely  point ed^  when  dry 
someivhat  imbricated  and  not  much  altered,  strongly  decurrent, 
margin  narrowly  recurved,  obtusely  denticulate  at  apex ;  nerve 
red  in  the  older  leaves,  ceasing  below  the  apex  ;  areolation 
narrowly  rhomboid-hexagonal,  thin-walled,  much  wider  than  in 
any  of  the  preceding  species,  Comal  leaves  of  the  fertile  stems 
larger  and  more  acute.  Capsule  sub-pendulous,  pyriform  with  a 
short  neck,  annulate  ;  peristome  pale  yellow,  inner  wuth  2-3 
cilia  between  the  processes.  Dioicous.  Male  flower  terminal, 
gemmiform. 

Var.  /?.  latifolia  Schp.  Tall,  robust,  j-^  inches  high,  bright 
green  above,  bright  reddish  brown  below.  Leaves  large,  widely 
ovate-cordate,  obtuse  or  pointed,  concave  ;  cells  larger, 

Hab.  Springs  and  earth  among  rocks  in  high  alpine  localities,  rare  ;  usually 
sterile.  The  var.  iS  in  alpine  streams  and  springs,  very  rare.  Fruit  very  rare,  late 
summer. 

A  very  distinct  species,  easily  known  from  nearly  all  of  the  genus  by  the  ruddy 
interior  of  the  tufts,  the  wide,  generally  obtuse  leaves  with  lax  areolation,  and 
especially  by  the  decurrent  base  of  the  leaves,  forming  wings  for  some  distance  down 
the  stem.s.  IV,  commtUala  differs  in  the  absence  of  the  vinous  red  colour,  the  leaves 
smaller  and  hardly  decurrent,  and  the  smaller  size ;  W.  albicans  in  the  colour,  the  less 
decurrent  leaves  with  plane  margins  and  exannulate  capsule,  while  all  the  preceding 
species  differ  in  the  narrower  leaves  and  cells. 

The  var.  latifolia  is  a  very  striking  fomt,  the  leaves  and  habit  reminding  us  of 
Bryum  turbinatum  var.  latifoliam.  A  study  of  a  large  number  of  forms  has  decided 
me  in  dropping  the  var.  elata  Schp.  I  am  not  aware  that  any  original  specimens 
exi.«it  (there  are  none  in  either  Schimper's  or  Hunt's  herliarium  at  Kew),  and 
Schimper's  description  does  not  imply  any  marked  deviation  from  the  ordinary  forms, 
which  frequently  attain  a  similar  stature,  3-4  inches,  without  showing  any  difference 
in  the  leal  from  the  type,  which,  moreover,  varies  considerably  in  the  amount  of 
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serration  of  the  leaves  and  their  acuteness,  as  well  as  in  their  texture,  without  being 
•correlated  with  the  other  characters  of  the  var.  elata. 

An  abnormal  form  of  IV,  Lwiwif^i  occurs  with  many  of  the  leaves  broadly 
-rounded,  ciicular  in  outline  and  cymbiform,  as  in  Brytmi  cyclophyUum. 

There  is  a  specimen  of  var.  latifolia  Schp.  in  his  herbarium  at  Kew  (Salzburger 
Alpen,  Funck),  with  which  our  British  plant  agrees  very  well. 

IV .  Schimpeti'^W^  turn  W,  Schimpc»i  (CM.)  Schp.,  (Ben  Lawers,  1868,  and 
Snowdon,  1865,  Hunt)^  is  perhaps  identical  with  the  var.  elata ;  at  any  rale,  it 
agrees  in  its  acute  leaves  and  marked  serration  with  the  description  of  that  variety, 
))ut  I  should  not  consider  it  more  than  a  slender  form  of  PV.  Ltidwij^ii, 

7.    Webera    commutata   Schp.    (Pohlia  commutata   Lindb., 
Braithw.  Br.  M.  Fl.)  (Tab.  XLII.  D.). 

Closely  allied  to  W,  Ludwigii,  but  smaller  and  differing  in 
the  colour,  not  reddish  below,  but  either  pale  brown  or  blackish, 
■dull  pale  green  above  or  glossy ;  slender,  with  elongated  barren 
shoots,  the  leaves  small,  widely  oval,  short  and  shortly  pointed  or 
sub-obiuse,  when  dry  closely  incurved  and  imbricated,  giving  a 
cat enu late  appearance  to  the  stems  ;  not  or  very  slightly  decur- 
rent ;  margin  plane  or  very  slightly  recurved ;  nerve  very  strong 
and  thick,  vanishing  below  apex ;  cells  wider  (in  proportion  to 
their  length)  than  in  W.  nutans.  Capsule  sub-pendulous,  dark 
purplish  red,  oval-pyriform  with  a  tapering  neck,  shorter  than  the 
sporangium  ;  Jid  conical,  apiculate.  Cells  of  exothecium  not 
collenchymatous.     Dioicous. 

Var.  /?.  catenulata  Dixon  (Bryum  catenulatum  Schp.). 
More  robust,  rigid ;  leaves  larger,  when  dry  rigidly  incurved 
and  turned  to  one  side,  giving  the  stem  a  slightly  spiral,  strongly 
vatcnulate  appearance. 

Hab.  Rocks  on  high  mountains,  rare.  The  var.  fl,  Ben  Lawers.  Fr.  late 
summer. 

* 

This  is  certainly  distinct  from  W,  Ltidivigit^  not  only  in  the  colour,  which 
exhibits  nothing  of  the  vinous  red  tint  of  that  species,  but  also  in  the  leaves,  which 
are  usually  smaller,  not  or  hardly  at  all  decurrent,  and  in  the  nerve  which  is  very 
stout,  especially  in  the  lower  part  of  the  leaf.  It  varies  considerably ;  an  elongate, 
slender  form  with  rather  wider,  more  loosely  areolated  leaves  being  the  Bryum  filum 
of  Schiniper,  Synopsis  Ed.  II.  The  var.  catenulata  has  especially  marked  the  rigid, 
chain-like  appearance  uf  stem  which  is  characteristic  of  the  species  ;  alpine  forms  of 
W.  nutans  and  W,  cucuHata  come  very  near  it  in  ap(^earance,  and  some  sterile  forms 
can  scarcely  be  distinguished,  though  as  a  rule  W,  commutata  is  more  glossy,  and  the 
leaves  are  more  rigid  and  catenulate  when  dry.  The  plant  most  liable  to  be  confused 
with  it,  however,  is  iV.  annctina^  uhich  differs  somewhat  in  the  fruiting  characters  as 
mentioned  under  that  species ;  but  when  sterile  the  two  plants  are  very  likely  to  be 
•confounded.  W.  commutata  has  generally  more  glossy,  more  distant,  wider,  less 
flexuose  leaves.  Bulbils  not  infrequently  occur  in  the  axils  of  the  leaves,  resembling 
those  of  W,  annotina  var.  erectcu 

IV.  commutata  fruits  more  frequently  than  IV.  Ludwigii. 
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*  Webera  gracilis  De  Not.  (Bryum  gracile  Schleich.  ;  Pohlia 
gracilis  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLII.  E.). 

Differs  from  W.  commutata  in  the  more  rigid  stems  and 
barren  innovations,  with  narrower  leaves  which  are  straight  and 
appressed  to  the  stem,  not  incurved  or  catenulate  when  dry  ;  and 
in  the  capsule,  which  is  very  short  and  small,  with  a  much 
shorter  neck,  ovate  or  turgidly  oblong-pyriform. 

Hab.  Alpine  rocks  and  sandy  places  ;  very  rare.  Ben  Lomond,  sterile 
(Stirton).     Sands  of  Barrie  (Forbes).     Fr.  late  summer. 

This  has  a  different  habit  and  different  capsule  from  W,  commutata  ;  but  it  is 
undoubtedly  closely  allied  to  it,  and  the  characteristic  growth  and  habit  may  be 
occasionally  seen  in  that  species  ;  I  have  thought  it,  therefore,  more  satisfactory  to- 
consider  it  a  sub-species  of  IV.  commutata.  The  seta  is  frequently  very  strongly 
twisted  or  looped  at  the  summit  when  dry,  so  as  to  bring  the  capsule  from  a 
pendulous  into  a  horizontal  position. 

8.     Webera  C€U:nea  Schp.  (Bryum  cameum  L. ;  Pohlia  carnea 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLII.  G.). 

Plants  loosely  or  more  densely  tufted,  in  wide  patches,  very 
pale  green,  becoming  reddish  when  old,  rarely  one  inch  in  height. 
Stems  red,  with  numerous  fastigiate  slender  innovations  bearing 
sub-equal  leaves.  Stem-leaves  becoming  somewljat  larger  up^ 
wards,  small,  narrowly  lanceolate,  the  comal  elongate-lanceolate ; 
when  dry  erect  or  erecto-patent,  not  incurved  nor  appressed, 
slightly  flexuose,  denticulate  in  the  upper  half,  margin  plane  or 
almost  so,  nerve  ceasing  below  apex,  reddish  at  base  ;  cells  widely 
rhomboid^hexagonal  (18-25  h  'wide),  at  base  looser,  but  hardly 
rectangular  ;  the  marginal  in  two  or  three  rows  somewhat  dis- 
tinctly narrower.  Seta  short  (about  J-inch),  rather  thick  and 
succulent  when  young,  finally  deep  red  below,  paler  above,, 
flexuose,  often  strongly  hooked  at  summit,  rendermg  the  capsule 
pendulous  ;  capsule  very  small,  with  the  neck  very  shortly 
oval-pyriform,  when  dry  and  empty  wide-mouthed,  exactly  and 
widely  pyriform^  the  capsule  itself  oval-globose,  with  a  short  but 
narrow  and  distinct  neck  ;  before  maturity  of  a  fleshy  consistency 
and  colour,  finally  bright  reddish  brown;  lid  obtusely  apiculate. 
annulus  none ;  peristome  teeth  orange-red,  cilia  in  pairs. 
Dioicous. 

Hab.  Clay  banks,  usually  by  the  side  of  ditches  and  streams,  common.  Fr. 
early  spring. 

W.  carnea  and  W.  albicans  form  in  some  respects  a  separate  ^oup,  distinguished 
from  the  foregoing  species  of  this  .Section,  as  well  as  from  those  of  the  Section  Pohlia, 
by  the  wider  leaf-cells,  the  very  short  capsule,  and  the  absence  of  an  annulus.     Ir> 
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IV.  Ludwi^ii  antl  IV.  fomtnutata  the  cells  are  indeed  as  wide  in  proportion  to  their 
length,  though  somewhat  smaller  altogether,  but  in  the  other  species  the  cells  are 
decidedly  narrower  (less  than  15  /a,  while  in  these  they  are  often  as  much  as  20  /a,  or 
«ven  25  /i),  and  in  all  the  capsule  is  larger  or  more  elongated,  being  larger,  if  not 
proportionately  of  greater  length  even  in  W.  gracilis.  W.  carnea  is  a  pretty  little 
plant,  which  varies  very  little,  and  is  easily  known  by  the  short,  almost  uniform  stems, 
the  pale  green  colour,  becoming  dull  or  reddish  when  dry,  and  the  very  small 
capsules  on  short  fle.shy  setae ;  the  absence  of  annulus  and  wide  cells  serve  to 
distinguish  it  under  the  microscope  in  cases  of  difficulty.  W.  albicans  is  in  almost  all 
cases  a  taller  plant  of  softer  texture,  of  a  whiter  and  more  glaucous  colour,  and  with 
wider,  larger  leaves.  The  vanishing  nerve  will  serve  to  separate  this  species  when 
barren  from  any  species  of  Bryum  for  which  it  is  at  all  likely  to  be  mistaken.  The 
seta  is  hooked  so  close  to  the  capsule — in  this  respect  differing  from  most  species  of 
the  genus — that  the  neck  of  the  capsule  itself  often  partakes  in  the  l>ending. 

9.    Webera  albicans  Schp.   (Bryum  albicans  Wahl. ;   Pohlta 
albicans  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLII.  H). 

In  large,  very  soft,  lax  tufts,  /-j  inches  high,  pale  whitish  or 
glaucous  green.  Stems  bright  red,  slender,  flexuose.  Leaves 
usually  rather  distant,  when  dry  shrunken  and  narrow,  but 
spreading  and  little  altered  in  direction,  widely  ovate-lanceolate, 
acute,  upper  longer,  narrowly  ovate-lanceolate,  from  a  narrow, 
slightly  decurrent  base  ;  thin,  pellucid,  margin  plane,  denticulate 
in  upper  half ;  nerve  vanishing  below  apex ;  cells  rhomboid- 
hexagonal,  rather  large,  1^20  fx  wide,  slightly  narrower  towards 
margin,  hardly  altered  at  base.  Seta  tall,  flexuose,  slender, 
about  j-i  inch  long,  hooked  at  summit,  a  little  below  the  neck  of 
the  capsule,  which  is  pendulous,  shortly  and  widely  pyriform, 
larger  than  in  W.  carnea,  greenish  until  ripe,  then  brown  or 
reddish,  wide-mouthed  when  dry  and  empty;  annulus  none; 
peristome  teeth  pale  brownish  yellow,  cilia  1-2,  long.  Dioicous. 
Male  flower  large,  terminal,  discoid  ;  perigonial  bracts  widely 
spreading. 

Var.  ^.  glacial  is  Schp.  (Mniuni  glacial e  Schleich.).  Taller, 
more  robust,  with  more  distant,  wider  leaves,  usually  of  a  duller 
green. 

Hab.  Clay  I)anks,  springs,  mountainous  streams,  etc.,  frequent.  The  var.  i9  on 
high  mountains.     Fruit  not  common,  produced  in  spring  or  early  summer. 

A  very  beautiful  plant,  known  at  once  by  its  pale  glaucous  green  tufts,  hardly 
resembled  by  any  other  of  our  mosses,  though  slender  forms  of  W.  ciuda  are 
sometimes  like  it  in  habit,  and  in  its  stunted  forms  it  is  not  unlike  W.  catnea  ;  the 
narrow  cells,  rigid  texture,  etc.,  of  the  former  would  at  once  distinguish  that  species, 
while  W.  carnea  almost  always  has  narrower,  firmer  leaves,  of  a  duller  colour  and 
less  pellucid.     The  niale  flowers  are  very  conspicuous. 

The  var.  ^^lacialis  in  its  typical  form  is  a  fine  and  distinct  plant,  and  is  very  rarely 
fertile  ;  intermediate  forms  however  are  common,  and  indeed  the  plants  that  are 
found  in  and  about  mountain  streams  generally  show  .some  approach  to  this  variety. 

I  have  gathered  a  form  of  this  variety  on  the  summit  of  Craig  Chailleach,  forming 
magnificent  patches,  six  inches  deep,  with  very  rich  colouring  of  bright  pale  green. 
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rich  vinous  red,  and  black,  in  well  deline<l  zones  downwards.  From  IV.  l.wiivi^i 
var.  latifolia^  which  in  some  respects  much  resembles  it,  it  differs  in  che  less  decurreni 
leaves  with  plane,  not  reairved  margins. 


C.    EPIPTERYGIUM. 


Leaves  dimorphous,  the  larger  somewhat  distichous,  widely 
oval,  the  others  minute,  in  two  or  three  rows,  alternately  with  the 
former  ;  areolation  lax,  marginal  cells  in  3-5  rows  suddenly 
narrower,  forming  a  distinct  border.     Dioicous. 


10.     Webera  Tozeri  Schp.   (Bryum   Tozeri  Grev.  ;  Epiptery-^ 
gium  TozeriUxi^.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLII.  I.). 

Plants  small,  soft,  densely  gregarious,  rarely  i-inch  high,  pale 
green  or  reddish ;  stems  red,  slightly  branched.  Leaves  rather 
distant,  of  two  forms,  especially  on  the  male  plants;  the  smaller 
minute,  narrowly  ovate  or  lanceolate ;  the  larger  widely  oval  or 
obovate-rounded ,  very  shortly  and  acutely  acuminate  or  almost 
apiculate,  slightly  decurrent,  very  narrow  at  base,  thin,  soft, 
pellucid,  entire,  plane  at  margin  ;  nerve  reaching  about  J  length 
of  leaf,  sometimes  forked,  reddish  ;  cells  large,  hexagonal- 
rhomboid,  thin-walled,  the  marginal  in  several  rows  much 
narrower,  forming  a  wide,  distinct,  reddish  border.  Seta  short., 
soft,  pale  red;  capsule  sub-pendulous  or  horizontal,  obovate  with 
a  short  neck,  small,  when  dry  and  empty  shortly  and  widely 
pyriform  with  a  wide  mouth,  annulus  broad,  sub-persistent ; 
peristome  small,  pale  yellowish  brown,  the  inner  thin,  with  short 
cilia.     Dioicous.     Male  flowers  terminal,  sub-discoid. 

Hab.  Sandy  banks  and  sides  of  streams  ;  South  of  En^^land  ;  Ireland  :  rare. 
Fruit  rare,  spring. 

A  very  pretty  and  distinct  plant,  which  appears  to  have  its  headquarters  in  the 
Mediterranean  region,  and  is  only  found  in  our  most  southern  counties  and  in  one 
locality  in  the  north  of  Ireland.  It  has  an  aspect  not  unlike  some  small  forms  of 
Mnium,  and  also  resembles  certain  species  of  Bryum  ;  the  truly  Rryoid  cells  will 
distinguish  it  from  the  former  genus,  and  from  the  latter  the  broad  distinct  margin  at 
once  separates  it. 


77.    PLAaiOBRYUM  Lindb. 

Densely  tufted,  leaves  closely  imbricated,  with  lax  areolation. 
Capsule  on  a  short,  almost  cygneous  seta,  very  long-necked, 
gibbous,  with  the  mouth  oblique.  Peristome  almost  as  in 
Webera. 
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A  small  genus   of    mosses  of   distinct   habit  and   with  the 
capsule  gibbous  and  unequal  with  an  oblique  mouth. 

Deriv. — 7rXayto-(plagio)  oblique,  slanting,  and  Bryum.     From 
the  incurved  capsule. 

<Ls.  widely  ovate,  closely  imbricate  ;  nerve  not  excurrent /.  Zierit 
Ls.  o')long-lanceulate,  less  imbricate  ;  nerve  excurrent  2.  demissum 


1.    Plagiobryum  Zierii    Lindb.    (Bryum   Zierii  Dicks.,  plur. 
auct. ;  Zieria  julacea  Schp.,  Syn.)  (Tab.  XLII.  J.). 

In  small,  close,  soft  tufts,  silvery  green  or  whitish  above,  pale 
vinous  pink  below  ;  H'2  inches  high  ;  stems  short,  with  numerous 
fastigiate  julaceous  branches.  Leaves  densely  imbricated,  erect 
with  the  points  recurved,  little  altered  when  dry,  thin,  very  con- 
cave, rounded-oval  or  pval-oblong,  shortly  and  sharply  acuminate 
or  cuspidate,  margin  plane,  entire  or  sub-entire,  nerve  reddish, 
vanishing  at  or  below  apex  ;  cells  very  thin,  lax,  thin-walled, 
hexagonal-rhomboid,  hyaline  in  all  but  the  young  leaves;  comal 
leaves  of  the  fertile  stems  longer,  large,  lanceolate.  Seta  short, 
3-4  lines,  arcuate  at  top,  capsule  (with  the  neck)  very  long,  2-2% 
or  even  j  lines,  clavate,  gibbous  above  and  slightly  asymmetrical, 
horizontal  or  sub-pendulous,  when  old  and  empty  sub-erect ;  the 
capsule  itself  oblong-cylindrical,  slightly  curved,  the  neck  once  or 
twice  its  length,  gradually  tapering  into  the  seta;  mouth  small, 
oblique,  pointing  downwards ;  lid  conical,  apiculate ;  outer  peris- 
tome teeth  a  little  shorter  than  the  processes  of  the  inner,  cilia 
rudimentary.     Dioicous. 

Hab.     Clefts  of  moist  mountain  rocks.     Not  common.     Fruiting  in  autumn. 

Like  many  dioicous  species  this  pretty  moss  is  much  more  commonly  found 
barren  than  fertile  ;  in  this  state  it  bears  a  close  resemblance  to  Bryum  aroenteum^ 
but  that  species  never  exhibits  the  vinous  red  colour  which  is  usually  markedly  present 
in  this  plant  ;  the  cells  too  are  hardly  half  the  size  wilh  firmer  walls,  the  nerve 
vanishes  or  at  least  l>ecomes  very  indistinct  so<>n  after  reaching  half-way-up  the  leaf, 
while  in  this  species  it  is  distinct  at  least  to  the  base  of  the  acumen,  and  is  frequently 
percurrent.  From  the  next  species  it  differs  in  the  longer-necked  capsule,  less  curved 
and  swollen,  the  plane-margined  wider  leaves,  and  shorter  nerve,  and  the  pruponion- 
ately  longer  teeth  of  the  outer  peristome.  The  long,  asymmetrical,  horizontal  fruit  is 
very  curious  in  appearance,  and  is  somewhat  variable  in  length,  form  and  direction. 
It  is  only  when  gathered  at  just  the  proper  period  of  maturity  that  the  neck  of  the 
capsule  can  be  properly  seen  ;  in  young  capsules,  as  in  old  an<l  empty  ones,  the 
dbtinction  between  capsule  and  neck  l>ecomes  indistinct. 

The  b^inner  must  beware  of  confusing  the  present  plant  with  Bryum  fili forme 
(Bryum  juTaceum  Sm.) ;  the  likelihood  of  so  doing,  however,  arises  more  from  the 
similarity  of  their  synonymy  than  from  any  very  close  resemblance  in  the  plants  them- 
selves; Bryum  filiforme  being  a  more  slender,  rigid  plant,  without  the  red  tinge  of 
the  present  species,  with  much  narrower  cells  and  quite  different  fruit. 
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2.    Plagiobryum  demissum  Lindb.  (Meesia  demissa  Hornsch. : 
Zieria  demissa  Schp.,  Syn.)  (Tab.  XLII.  K.). 

Resembling  the  last  species  ;  less  densely  tufted,  rather  closely 
^egarious,  shorter,  rarely  more  than  %  inch  high,  readish- 
brown  ;  leaves  less  imbricated  and  concave,  rendering  the 
branches  less  julaceous  ;  oblong-lanceolate ,  acuminate,  margin 
usually  recurved,  nerve  (in  the  upper  leaves  at  least)  excurrent, 
cells  longer  and  narrower,  especially  towards  base.  Seta  strongly 
arcuate  or  cygneous,  almost  geniculate,  at  summit  ;  capsule 
shorter,  yellowish-brown,  i%'2  lines  long,  more  curved,  more 
gibbous  and  swollen,  the  neck  shorter,  equalling  the  capsule  in 
length,  mouth  very  oblique  ;  outer  peristome  teeth  only  about  half 
the  length  of  the  processes,  cilia  present,  rudimentary. 

IIab.  On  the  ground  and  among:  rocks  in  exposed  spots  on  high  mourlains, 
very  rare  ;  Ben  Lawers  and  Craig  Chailleach,  Perthshire.     Fr.  autumn. 

\  high  alpine  moss,  difTering  in  the  browner  tufts  without  the  vinous  rec  of  the 
first  specie«,  in  the  shorter  stems,  less  julaceous  branches,  more  excurrent  nerre,  and 
other  points.  It  is  a  plant  likely  to  be  passed  over,  in  the  l)arren  state,  as  a  small 
Bryum,  but  the  fruii  is  quite  distinct ;  smaller  than  in  P.  Zieru\  yellower,  aid  n»ore 
curved  and  irregular,  but  otherwise  much  resembling  it. 


78.    BRYUM  Dill. 


Stems  producing  innovations,  usually  in  pairs,  below  the 
flowers,  thus  becoming  repeatedly  forked  and  rendering  the 
plants  densely  tufted.  Leaves  usually  more  or  less  ovate  in 
outline,  frequently  crowded  in  a  comal  tuft,  of  a  thin  texture  and 
very  little  hygroscopic,  cells  smooth,  rather  large,  more  or  less 
widely  rhomboid  or  hexagonal-rhomboid,  rarely  linear,  the 
marginal  often  very  narrow  and  forming  a  more  or  less  distinct, 
sometimes  thickened  border ;  nerv^e  usually  excurrent.  CalN^ptra 
narrow,  cucullate.  soon  falling  off.  Capsule  on  a  long  seta, 
usually  more  or  less  pendulous,  pyriform,  but  varying  from  sub- 
glol)ose  to  elongate-clavate,  annulate,  lid  conical,  obtuse  or 
apiculate,  not  rostellate  nor  rostrate.  Outer  peristome  of  i6 
long,  lanceolate,  undivided  teeth,  closely  articulated,  especially  in 
the  lower  half,  internally  transversely  barred,  sometimes  slightly 
perforate ;  inner  thin,  pale,  consisting  of  a  membrane  about  half 
the  length  of  the  teeth,  to  which  it  sometimes  adheres,  bearing  i6 
lanceolate  processes  alternating  with  the  teeth,  perforate  or  split 
and  gaping  along  the  keel  or  median  line,  and  usually  with  1-3 
intermediate  cilia  opposite  each  tooth,  sometimes  rudimentary, 
when  perfect  bearing  short  transverse  appendages  at  intervals. 
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The  genus  Bryum  is  one  of  the  largest  among  mosses, 
consisting  of  more  than  700  species,  to  which  number  additions 
are  frequently  being  made.  It  is  the  one,  moreover,  which  both 
to  student  and  to  systematist  offers  perhaps  the  greatest  difficulty. 
One  reason  for  this  difficulty  lies  in  the  fact  that  a  very  large 
number  of  the  species  are  separated  by  very  slight  and  incon- 
spicuous and  yet  apparently  constant  characters,  such  as  the  shape 
of  the  capsule,  the  structure  of  the  peristome,  and  the  form  of  the 
leaf.  Each  of  these  characters  presents,  over  all  the  extent  of  this 
large  genus,  a  much  more  limited  range  of  variation  than  is  found 
in  many  far  smaller  genera,  hence  the  difference  exhibited  between 
species  and  species  can  often  be  at  the  most  extremely  slight, 
hard  to  detect,  and  no  less  hard  to  define  Another  and  very 
important  difficulty  lies  in  the  fact  that  many  species  are  almost 
invariably  found  in  the  barren  state,  and  the  absence  of  fruit  in  a 
Bryum  often  almost  prohibits  its  certain  identification. 

These  difficulties  would  be  greatly  minimised  if  the  species 
admitted  of  classification  in  groups  or  sub-genera  on  clearly 
defined  characters  or  such  as  are  easily  observed  ;  but  unfor- 
tunately the  case  is  quite  the  reverse.  There  is  so  little 
correlation  between  the  different  parts  that  any  natural  classifi- 
cation founded  upon  more  than  one  organ  or  structure  seems  to  be 
out  of  the  question  ;  while,  on  the  other  hand,  a  classification  based 
upon  any  single  structure,  such  as  the  inflorescence,  peristome,  or 
length  of  the  nerve  in  the  leaf,  proves  entirely  arbitrary  and 
unites  obviously  unallied  species  while  separating  others  as 
clearly  akin. 

The  plan  1  have  endeavoured  to  follow  in  the  succeeding 
arrangement  is  to  separate  off  certain  distinct  groups  clearly 
■defined  either  by  a  marked  habit  (such  as  Anomobryum  and 
Rhodobryum)  or  by  an  important  character  of  the  peristome  (as 
in  Ptychostomum)  ;  and  to  divide  the  bulk  of  the  species  then 
remaining  (Eu-Bryum)  into  two  groups  into  which  they  naturally 
fall,  each  marked  by  a  general  concourse  of  characters  rather 
than  by  any  one  or  more  clearly  defined  differences  of  structure. 
For  convenient  e  of  reference  these  Sections  are  tabulated  below. 

One  or  two  suggestions  may  be  of  use  to  the  student  in  the 
•examination  of  these  mosses.  To  examine  the  general  structure 
of  the  peristome,  it  is  frequently  sufficient  to  flatten  out  an  open 
capsule  in  water  under  a  cover-glass  and  to  expel  the  air  by 
warming,  but  this  is  not  satisfactory  when  it  is  required  to 
observe  details  of  structure,  nor  for  the  examination  of  the  inner 
peristome ;  it  is  best,  therefore,  to  cut  off  the  whole  peristome  as 
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near  as  possible  to  the  mouth  of  the  capsule,  when  it  may  be 
separated  easily  into  two  halves  and  spread  out  flat  on  the  slide^ 
one  half  showing  the  dorsal  or  outer  surface,  the  other  with  the 
inner  or  ventral  surface  uppermost.  In  examining  the  capsule  to 
determine  whether  or  not  it  is  contracted  de/ow  the  mouth,  it  is 
absolutely  necessary  to  observe  perfectly  ripened  capsules,  and, 
if  possible,  such  as  have  lost  their  lids  before  gathering ;  in 
immature  capsules,  even  where  apparently  ripe,  a  contraction 
invariably  takes  place  below  the  more  firmly  textured  mouth 
upon  drying,  and  this  will  almost  always  be  found  to  be  the  case 
with  specimens  gathered  before  the  fall  of  the  lid,  while  capsules 
on  the  same  tuft  which  had  ripened  fully  and  lost  their  lids  before 
gathering  will  show  no  trace  of  this  contraction.  Indeed,  it  is 
probably  not  too  much  to  say  that  the  species  in  which  this  con- 
traction is  normal  in  fully  ripened  capsules,  as  in  B.  turbinntum, 
are  extremely  few  and  even  exceptional.  It  may  be  added  that 
very  little  reliance  is  to  be  placed  on  the  obtuseness  or  acuteness 
of  the  lid  in  this  genus,  as  it  often  exhibits  considerable  variation 
in  this  respect  even  within  the  limits  of  a  single  tuft. 

The  size  of  the  spores  will  often  be  found  to  give  a  valuable 
and  easily  observed  character,  especially  as*  determining  the 
species  of  the  Section  Eu-Bryuni  from  those  of  the  other  Sections. 

Deriv. — Ppvov  (bryon),  a  Greek  name  for  some  cryptogamic 
plant. 

In  reference  to  the  following  grouping,  one  or  two  preliminary 
remarks  are  necessary.  Although  the  distinctive  peristome  char-^ 
acters  of  Ptychostomum  are  of  considerable  importance,  and  in 
some  species  (e.g.  B.  pendulum  and  B.  IVarneumJ  are  easily 
observed  and,  indeed,  conspicuous,  there  is  no  clear  line  of  demar-^ 
cation  between  the  two  Sections  Ptychostomum  and  Cladodium,. 
and  in  the  case  of  certain  species  it  is  almost  a  matter  of  option  in 
which  Section  they  should  be  placed.  This  is  the  case  with  B. 
Marratii  and  B.  mamillatum ;  these  I  have  placed  in  Cladodium 
because  their  affinities  appear  to  be  close  with  certain  species  of 
that  Section,  although  on  the  basis  of  the  peristome  alone  a  place 
might  perhaps  equally  be  claimed  for  them  in  Ptychostomum. 
To  a  certain  extent  this  is  also  the  case  with  B.  arcticum,  but 
here  the  vertical  or  oblique  lines,  although  few,  are  apparently 
constant,  at  any  rate  in  our  British  form. 

To  examine  this  structure  it  is  necessary  in  critical  species  to 
separate  out  part  of  the  peristome,  well  freed  from  air,  the  outer 
face  upwards,  and  to  observe  it  under  a  fairly  high  power  with  a 
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good  illumination.  By  careful  focussing  the  different  layers  will 
be  made  out  usually  without  difficulty.  The  outer  or  dorsal  layer 
of  the  lower  half  of  the  tooth  will  be  recognised  by  the  fine 
papillse  with  which  it  is  covered;  it  consists  in  each  tooth  of  a 
double  row  of  rectangles,  each  much  wider  than  high  (dorsal 
plates),  their  adjoining  end  walls  usually  somewhat  oblique,  so 
that  the  line  of  junction  forms  a  fine  zig-zag  median  line  dividing 
the  surface  of  the  tooth  from  top  to  bottom.  On  focussing  down  the 
ventral  layer  comes  into  view,  marked  by  the  strongly  projecting 
stout  transverse  bars,  generally  standing  out  from  the  back  of  the 
tooth  in  a  somewhat  semi-circular  outline.  In  Ptychostomum  the 
bars  are  connected  together  by  rather  stout  vertical  or  oblique 
irregular  partitions,  sometimes  occurring  between  the  lower 
articulations  only,  and  varying  much  in  number  and  distinctness. 
Care  must  be  taken  not  to  mistake  for  these  the  fine  irregular 
lines  which  form  a  network  on  the  inner  peristome,  and  frequently 
show  through  the  outer  teeth,  but  which  will  be  found  on  careful 
focussing  to  be  on  a  lower,  more  interior  plane.  The  structure  of 
the  teeth  may  sometimes  be  observed  more  clearly  by  viewing 
from  the  inner  surface. 

Tab.  XLIII.  A.  shows  a  peristome  tooth  of  the  Ptychostomum 
character  in  B.  pendulum,  but  the  other  species  of  the  group- 
rarely  display  the  connecting  partitions  so  clearly  as  does  that. 

A.  ANOMOBRYUM.  Innovations  slender,  julactous; 
leaves  small,  sub-equal,  concave,  closely  imbricated ;  upper  cells- 
very  narrow,  linear.     Spores  small. 

B.  PTYCHOSTOMUM.  Innovations  not  julaceous  ;  cells 
as  in  Eu-Bryum.  Inner  peristome  imperfect,  the  cilia  being 
absent  or  very  rudimentary  and  without  appendages,  the  basal 
membrane  often  more  or  less  adherent  to  the  outer  teeth.  Outer 
teeth  with  irregular  oblique  or  vertical  lines  on  the  inner  surface, 
connecting  the  transverse  articulations  in  the  lower  part  of  the 
teeth.     Spores  large. 

C.  CLADODIUM.  Innovations  not  julaceous  ;  cells  as  in 
Eu-Bryum.  Inner  peristome  as  in  the  last ;  outer  without  oblique 
lines  on  the  inner  face  of  the  teeth,  simply  barred  transversely. 
Spores  large. 

D.  LEUCODONTIUM.  Innovations  not  julaceous  ;  cells  as 
in  Eu-Bryum.  Inner  peristome  perfect  (except  in  B.  fallax),  the 
cilia  being  mostly  well-developed,  as  long  as  the  processes,  with 
distinct  transverse  appendages ;  basal  membrane  not  adherent  to- 
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the  outer  peristome.     Outer  teeth  pale  yellow  throughout  their 
length,  hardly  thickened  at  base.     Spores  usually  small. 

E  EU-BRYUM.  Innovations  not  julaceous  (except  in  B, 
argenteum) ,  cells  wider,  more  or  less  hexagonal-rhomboid. 
Inner  peristome  perfect.  Outer  teeth  pale  yellow  above,  at  base 
thickened,  deeper  in  colour,  orange.     Spores  small. 

Y.  RHODOBRYUM.  Leaves  in  wide  terminal  rosettes, 
very  large,  the  lower  scale-like.  Cells  large,  hexagonal.  Stems 
tall,  robust,  with  creeping  subterranean  stolons.  Peristome  as  in 
Eu-Bryum. 

In  order  lo  assist  in  identifying  the  species  of  Ihis  difficult  genus,  the  following 
Key  has  been  partly  based  on  more  artificial,  but  more  easily  observed  characters,  and 
should  l)e  used  in  conjunction  with  the  alwve  synopsis.  The  Keys  lo  the  species 
described  under  each  Section  will  be  found  under  their  respective  headings,  on  the 
page  referred  to  in  the  general  Key.  The  letters  preceding  the  reference  to  the  pages 
jndicale  the  Sections  under  which  the  Keys  will  be  found. 

fLeaves  not  bordered,  at  least  in  the  upper  part    2 

\Leaves  distinctly  bordered  with  narrow  cells    9 

f  Nerve  ceasing  in  or  below  apex,  or  leaves  sub-obtuse  or  acute  only 3 

2"!  Nerve  excurrent  in  a  distinct  point,  Is.  acuminate  (B.  Z^iatf/ii  should  be  sought 
\         here)    ..  9 

r Upper  leaves  large,  in  a  rosette,  serrate;  plant  sioloniferous    jj.  roseum 

^\Leaves  smaller,  entire  or  denticulate  only 4 

{Branches  julaceous  with  the  concave,  imbricated  leaves 5 
Branches  not  julaceous 7 

fLs.  with  wide  cells    6 

^\Ls.  with  almost  linear  cells A  (p.  348) 

,  fLs.  with  hyaline  points,  tufts  silvery  .32,  arfreiiteunt^ 

\Ls.  not  hyaline,  tufts  green  or  reddish   22.  capiilare  V9tx. 

{Ls.  much  shrivelled  when  dry,  distant,  either  veiy  decurrent,  or  orbicular  and 
obtuse t)(p.  358) 
Ls.  less  altered  when  dry,  not  markedly  decurrent  nor  distant .  8 

I  Plant  small ;  U.  wide,  obtuse  or  with  wide  short  point  B  (p.  350) 

8-1  Plant  often  tall  ;  Is.  rather  long  and  narrow,  or  with  an  abrupt,  narrow  apiculus 
I  E  (p.  361) 

f  Cilia  without  appendages,  or  none  (B.  fallax  may  l)e  sought  here)  B  (p.  350) 

^ \ Cilia  api^endiculate  (or  fruit  unknown)    10 

f  Capsule  pale,  asymmetric,  incurved  ;  Is.  mostly  vinous  red,  distinctly  decurrent 
lo-[                                                                                                                           /J   palieMS 
\L&.  not  vinous  red,  not  decurrent,  or  if  so  capsule  symmetric II 

I  Capsule  turbin&te,  much  constricted  l>elow  mouth,  smooth  when  dry 
IH                                                                                                                   J  6.  turbinatum 
\  Capsule  not  markedly  constricted  below  mouth    E  ( p.  361 ) 


A.    ANOMOBRYUM. 

!Ls.  wide-ovate,  obtuse  or  apiculate,  not  nerved  to  apex  /.  filifottne 
Ls.  narrower,  more  acute,  nerve  usually  reaching  apex   /.•  concinnatum 
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1.     Bryum    tlliforme    Dicks.     (Anomobryjim    nonnull.    auct. ; 
Bryum  jtilaceum  Sm.,  plur.  auct.)  (Tab,  XLII.  L.). 

In  dense  tall  tufts,  2-4  inches  high,  pale  glossy  green  or 
yellowish,  pale  brown  below,  stems  and  branches  slender,  filiform, 
rather  rigid,  julaceous,  with  the  leaves  appressed  and  closely 
imbricated,  hardly  altered  when  dry,  concave,  oval  or  oval-oblong, 
obtuse  or  shortly  and  obtusely  apiculate,  margin  plane,  entire  or 
obsoletely  denticulate  at  apex,  nerve  yellowish,  vanishing  at  or 
some  distance  below  the  summit ;  cells  somewhat  variable  in 
width,  the  basal  shortly  and  widely  rectangular  or  sub-hexagonal, 
the  upper  linear -rhomboid,  or  narroTvly  linear-vermicular, 
incrassate.  Comal  leaves  of  the  fertile  stems  longer,  ovate- 
lanceolate,  acute.  Seta  red,  about  i  inch  long.  Capsule  sub- 
pendulous,  clavate,  very  slightly  decurved,  neck  tapering, 
shorter  than  the  capsule  itself ,  altogether  1J-2  lines  long,  reddish 
brown,  hardly  contracted  below  the  mouth  when  dry,  lid 
mamillate,  smooth,  glossy.  Peristome  yellow,  small  ;  cilia 
appendiculate.     Diotcous.     Male  flowers  gemmiform. 

Var.  p,  juliforme  (Anomobryum  juliforme  Solms. ;  Bryum 
juliforme  Schp.,  Braithw.  Br.  M.  Fl.).  Shorter,  more  compact,, 
yellowish.  Leaves  narrower,  slightly  apiculate,  point  recurved, 
denticulate  at  apex ;  upper  cells  narrower,  more  incrassate. 
Capsule  slightly  smaller,  less  pendulous,  usually  horizontal ,. 
peristome  orange  at  base. 

IIab.  Wet  rocks  in  mountain  streams,  common.  The  var.  iS  among  rocks  in 
drier  places  in  the  south  ;  Carbiss  Bay,  Cornwall,  sterile  (Curttow),  Vx.  rare,  late 
summer  and  autumn. 

A  very  distinct  species,  with  little  resemblance  to  any  other  moss  but  the  sub- 
spcdescoHriftna/um ; B.  arj^enteum  differs  in  the  less  glossy,  softer  tufts,  with  the  apex 
of  the  leaves  white  and  diaphanous,  and  the  cells  quite  diflferent ;  Plaj^iobryum  Zierii 
is  known  by  the  reddish  tinge  of  the  plants  and  by  other  points  detailed  under  that 
species. 

The  var.  juHforme  appears  to  be  little  more  than  a  stunted  form  growing  in  drier 
and  hence  le.<ffi  favourable  habitats ;  even  in  the  typical  plant  there  is  considerable 
variation  in  the  length  and  width  of  the  cells  and  the  apex  of  the  leaves,  and  at  the 
most  the  differences  exhibited  by  the  variety  in  these  respects  are  very  slight. 

♦  Bryum  concinnatum  Spruce  (Tab.  XLII.  M.). 

Differs  from  the  above  in  the  stems  more  slender,  softer  and 
more  flexuose,  the  leaves  less  closely  imbricated,  less  concave, 
narrower,  with  more  acute,  slightly  acuminate  points  ;  nerve 
usually  reaching  to  apex ;  cells  wider,  narrowly  rhomboid- 
hexagonal,  with  thinner  walls.     Fruit  unknown. 
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IIab.     In  similar  situations  ;  rare. 


The  soft  texture,  acute  leaves,  and  laxer  areolaiion  are  the  main  features  of  this 
plant,  and  the  nerve  is  rather  longer.  None  of  these  points  are,  however,  of  great 
importance,  since  they  are  those  in  which  /?. y^/f/^////^  is  most  variable  ;  and  forms 
occur  of  an  intermediate  character. 


B.     PTYCHOSTOMUM. 

Key  to   PTYCHOSTOMUM  AND  Cladodium. 

j  Nerve  ceasing  some  distance  below  apex  2 

\  Nerve  reaching  apex  (or  very  nearly)  or  excurrent  3 

f  Ls.  elliptic,  obtuse  ;  capsule  short,  sub-globose     6.   Marraiii 

\Ls.  wider,  usually  shortly  pointed  ;  capsule  oval -oblong .5.  calophylium 

f  Ls.  scarcely  bordered,  nerve  not  or  scarcely  excurrent 4 

^\Ls.  with  a  distinct  border,  or  nerve  distinctly  excurrent 5 

(Spores  18-27 /x  8,  lacustre 
Spores  about  40  fi  or  more j.    Warncum 

fDioicous    z^*.  fallax 

^\Auioicous  or  synoicous 6 

^/Capsule  incurved,  nioutb  oblique,  small ;  seta  i}  inches  or  more...//,  uliginoittm 

\Capsule  symmetric  or  rarely  incurved,  mouth  not  oblique 7 

(Nerve  rather  longly  excurrent,  Is.  narrowly  tapering,  red  at  l>ase 8 

'\ Nerve  not  or  only  shortly  excurrent.  Is.  shortly  pointed,  rarely  red  at  base. 9 

«rPeristome  distinctly  Ftychosiomoid   2.  pendulum 

\l'eristome  of  Cladodium  10.  incHMotum 

(Papillae  of  dorsal  plates  of  peristome  in  fine  transverse  striae 7.  purpurascens 
Outer  surface  of  teeth  without  transverse  striae  10 

(High  alpine  mosses 11 
Mosses  of  sandy  shores 12 

[Tufis  reddish.  Is.  ovate-lanceolate,  nerve  very  stout,  red 4..  arclicum 

\\\  Tufts  (lull  green,  Is.  widely  ovate,  nerve  not  red,  very  shortly  excurrent 

I  12,  Lawersianum 

f  Margin  distinctly  recurved,  peristome  of  Cladodium  9.  meuftillatum 

'    \  Margin  faintly  recurved,  peristome  of  Piychostomum     j.    Warneum 


2.    Bryum  pendulum  Schp.  (B.  cemuum  B.  &  S.,  non  Lindb., 
nonnuU.  auct.)  (Tab.  XLIIl.  A.). 

Ihis  species  resembles  B.  inclinatutn  closely  in  everything 
but  the  peristome.  Certain  differences  have  been  alleged  to  exist, 
as  that  the  leaves  are  broader  in  the  present  species,  the  arista 
longer,  the  capsule  wider,  the  spores  smoother;  but  except  that 
the  capsule  is  perhaps  on  the  whole  usually  (but  not  by  any 
means  constantly)  a  little  wider  and  more  inflated  in  appearance 
than  in  B.  inclinatum,  1  do  not  think  there  is  the  slightest  re- 
liability to  be  placed  on  any  of  these  characters.  In  B, 
pendulum  the  teeth  of  the  outer  peristome  have  the  Ptychos- 
tomum  character,  with  the  connecting  lines  very  numerous  and 
conspicuous.     These   lines    are   visible   through  the   teeth   when 
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viewed  from  the  outside,  and  they  give  an  appearance  of  an 
irregular  net- work  to  the  face.  Inner  peristome  adherent  to  the 
outer  for  the  greater  part  of  its  length,  processes  widely  gaping  at 
the  clefts,  cilia  absent  or  very  rudimentary.  Spores  25-35  ft. 
Synoicous,  sometimes  sub-autoicous. 

Uab.  Walls,  dry  heaths,  sand,  etc.  Not  uncommon,  especially  near  the  sea 
Fr.  spring  and  early  summer. 

Fhilibert  first  pointed  out  the  i>eculiariiy  of  the  structure  of  the  peristome  teeth  in 
B.  pendulum^  affording;  a  ready  method  of  separating  it  from  B.  inclinatum^  which 
has  them  simply  articulate  with  transverse  bars,  without  oblique  connecting  lines,  and 
it  is  quite  clear  that  until  this  was  recognised  the  species  was  very  imperfectly  under- 
stood. Examined  under  this  light,  two  out  of  every  three  early  herl)arium  specimens 
labelled  B.  pemiulum  usually  turn  out  to  be  B.  inclinatum^  while  on  the  other  hand 
plants  lal>elled  B,  incUnatum  and  even  B,  caspiticium  prove  tu  l>elong  here. 

It  varies  greatly  in  size  and  foliation,  as  does  B.  imlinatuniy  and  it  would  be 
altogether  unsafe  to  attempt  to  determine  liarren  plants  with  any  degree  of  certainty. 

The  var.  compacltim  Schp.,  a  small  dense  form,  has  been  gathered  by  Mr.  W. 
Ingham  in  Upper  Teesdale. 

The  inflorescence  is  usually  synoicous,  but  occasionally  gemmiform  male  flowers 
are  found,  mixed  with  the  others. 


3.    Bryum  Wameum  Bland.  (Tab.  XLIII.  B.). 

Short,  tufted,  reddish  brown,  stems  with  numerous  innovations 
which  are  sometimes  long  and  slender.  Leaves  not  much  crowded, 
somewhat  flexuose  and  erect  when  dry,  widely  ovate  or  ovate- 
lanceolate,  shortly  acuminate,  with  a  denticulate,  cuspidate  point, 
the  greater  part  formed  by  the  slightly  excurrent,  reddish  nerve. 
Margin  almost  plane  or  very  narrowly  reflexed ;  cells  resembling 
those  of  B.  inclinatum,  but  wider,  shortly  hexagonal  or  hexagonal- 
rhomboid,  not  red  at  base,  the  marginal  narrower,  forming  a 
slender  border.  Seta  long,  i-2i  inches,  capsule  reddish-brown 
when  ripe,  abruptly  pendulous,  shortly  and  widely  ovate- 
pyriform,  very  narrow  at  the  mouth,  lid  small,  conical ;  peristome 
resembling  that  of  B.  pendulum,  the  oblique  partitions  often  less 
evident,  but  always  numerous  ;  processes  of  inner  peristome 
narrowly  slit  at  the  clefts,  not  widely  gaping ;  cilia  3-4,  very 
rudimentary  or  abortive.  Cells  of  exothecium  strongly  incrassate. 
Sj)ores  very  large,  40-48  ft.  Autoicous,  male  flower  among  the 
coma!  leaves ;  rarely  .synoicous. 

IIab.     Sandy  ground  or  mud  by  rivers  or  seashores.     Rare.     Fr.  all  the  autumn. 

This  species  may  be  distinguished  from  B.  pendulum  by  the  larger  spores, 
narrowly  slit  processes,  and  small -mouthed  capsule,  which  ripens  some  months  later  in 
the  year.  The  leaves  too  are  wider  and  shorter  than  in  B.  petuiulum^  more  shortly 
acuminate,  with  the  nerve  very  shortly  excurrent,  the  cells  wider,  with  a  much  less 
distinct  border  ;  the  capsule  and  neck  both  shorter,  the  former  more  widely  oval. 
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/?.  aicticum  grows  in  quite  different  stations,  and  differs  also  in  the  shorter  seta, 
strongly  rcflexed  margin  of  the  leaves,  paler,  longer-necked  capsule,  etc.  In  genera? 
appearance  it  i«<  peihaps  most  like  B.  lacustre  and  B.  mamillcUum^  hut  in  addition  to^ 
the  Cladodium  peristome  the  former  species  has  the  leaves  scarcely  l>ordered,  a  shorter 
nerve,  and  much  smaller  spores ;  while  B.  mamiliatum  also  has  the  Cladodium 
l>eristome,  and  a  wider-mouthed  capsule,  ripening  much  earlier  in  the  year. 

4.    Bryum  arcticum  R.  Br.  (Tab.  LXIII.  F.). 

Densely  gregarious,  deep  vinous  red.  Stems  very  shorty 
\  inch  high,  little  branched  Leaves  ovate-lanceolate,  shortly 
acuminate,  not  red  at  base ;  margin  strongly  recurved,  slightly 
toothed  at  apex ;  nerve  very  stout,  reddish,  excurrent  in  a  short 
entire  or  denticulate  point.  Cells  scarcely  incrassate,  rather  wide 
above,  at  margin  in  several  rows  narrow  and  incrassate,  forming  a 
distinct  reddish  sometimes  thickened  border.  Seta  \-\  inch  high,, 
red,  glossy,  bent  near  the  capsule.  Capsule  from  a  rather  long, 
7iarrow  neck  abruptly  widened,  oval-pyriform,  usually  somewhat 
gibbous  and  incurved,  narrow  at  mouth,  pale  brown,  pendulous, 
when  old  sub-erect ;  lid  conical,  small.  Cells  of  exothecium  only 
slightly  incrassate.  Median  line  of  dorsal  surface  of  teeth  straight 
or  slightly  zig-zag ;  lamellae  united  by  very  few  partitions,  usually 
only  a  single  median  vertical  or  oblique  one  between  each  pair  in 
the  lower  half  of  the  tooth  only.  Processes  slender,  very  narrowly 
slit ;  cilia  very  rudimentary.     Spores  25-35  /*•     Synoicous. 

Hab.  On  the  ground  on  high  mountains  ;  very  rare  ;  Ben  Lawers  ;  Craig 
Chailleach.     Fr.  late  summer  and  autumn. 

The  colour  and  the  high  alpine  habitat  of  this  moss  render  it  easy  of  recognition 
from  most  of  our  species  ;  B.  furpurascens  is  a  taller  plant,  with  leaves  narrowly 
l>ordered,  a  longer,  more  symmetrical  capsule,  and  the  papillae  of  the  dorsal  plates  of 
the  peristome  arranged  in  fine  horizontal  lines.  B.  Lawersianum  differs  in  the  colour, 
the  peristome,  and  other  points.  It  is  a  pretty  and  distinct  species,  occurring  on  the 
high  mountain  ranges  and  in  the  northern  regions  of  Europe  and  N.  America, 


C.  CLADODIUM. 
For  Key,  see  under  B.  Ptychostomum. 

5.    Bryum  calophyUum  R.  Rr.  (Tab.  XLIII.  C). 

Loosely  tufted,  with  few  radicles,  pale  or  olive  green. 
Leaves  distant,  small,  the  terminal  considerably  larger,  forming 
when  dry  an  obtuse  rounded  tuft  ;  all  very  concave,  widely 
elliptical  or  sub-orbicular,  obtuse  or  shortly  and  obtusely 
apiculate,  not  bordered,  margin  entire  or  faintly  sinuose  at  apex, 
plane    or    very  narrowly   recurved  below;  nerve  strong  below, 


Digitized  by  VjOOQIC 


78.  BRYUM.  353 

vanishing  below  or  more  rarely  just  reaching  apex  ;  cells  shortly 
and  widely  rectangular-hexagonal,  hardly  altered  at  margin; 
comal  leaves  of  the  fertile  stem  narrower,  ovate-oblong, 
acuminate.  Seta  1-1%  inches  long,  firm ;  capsule  exactly 
pendulous,  oval-pyriform  with  a  short,  sometimes  almost 
obsolete  neck,  the  mouth  rather  narrow ;  lid  conical,  mamillate  ; 
peristome  teeth  yellow,  darker  at  base,  finely  perforated  along  the 
median  vertical  line  ;  cilia  rudimentary.  Spores  30-40  /*. 
Autoicous  ;  male  flower  gemmiform,  just  below  the  fertile  flower. 

Hab.     Sandy  shores  and  damp  places,  rare.     Fr.  summer  and  autumn. 

This  species  and  B,  MatrcUii  are  very  distinct  in  t^e  extremely  concave,  obtuse 
leaves,  of  very  different  outline  from  the  typical  Bryum  leaf.  The  capsule  of  B, 
Marratii^  sub-globose  pyriform  and  acuminate  with  the  pointed  lid,  and  the 
narrower,  oblonfr,  more  obtuse  leaves  easily  separate  that  species  from  the  present ; 
B.  Warneum  diflfers  in  the  longer,  cuspidate,  serrate  points  of  the  leaves,  and  in  the 
distinct  structure  of  the  peristome  teeth.  The  fruit  ripens  over  a  long  period  of  the 
year. 

6.  Bryum  Marratii  Wils.  (Tab.  XLIII.  D.). 

Resembles  B.  calophyllum,  but  differs  in  the  narrower, 
oval'Oblong  leaves,  which  are  more  obtuse,  entire,  very  concave, 
somewhat  cucullate  at  apex,  the  nerve  rather  narrower,  vanishing 
below  apex.  Seta  shorter,  more  slender,  capsule  smaller,  globose- 
pyriform  with  a  very  short,  tapering  neck,  apiculate  with  the 
rostellate,  acuminate  lid,  sub-pendulous,  small-mouthed,  dark 
reddish  brown  ;  annulus  broad,  persistent  ;  peristome  teeth 
narrow,  deep  orange-red,  lamellae  with  a  few  partitions  towards 
base  of  teeth,  processes  not  cleft ;  cilia  rudimentary.  Spores 
35-40  /x.     Autoicous  ;  male  flower  gemmiform. 

f  Iab.     Sandy  sea-shores.     Rare.     Fr.  late  summer  and  autumn. 

Readily  known  from  B.  calophyllum  by  the  characters  pointed  out  under  that 
species.  The  deep  red  colour  of  peristome  is  also  characteristic,  and  the  capsule  is 
smaller,  and  of  a  very  diflferent  form  from  that  of  any  of  the  allied  .species.  The 
Ptychostomum  structure  of  the  peristome  is  sometimes  far  from  evident,  and  on 
account  of  this  and  the  close  resemblance  in  leaf  characters  to  B.  calophyllum^  I  have 
thought  it  best  to  let  it  stand  here. 

7.  Brjnim  purpurascens  B.  &  S.  (Pohlia  purpurascens  R.  Br.) 

(Tab.  XLIII.  E.). 

In  tufts,  \-\  inch  high,  brown  or  purplish  red  above.  Leaves 
resembling  those  of  B,  inclinatum  but  rather  wider,  more  shortly 
acuminate,  not  red  at  base,  margin  less  recurved,  bordered  with 
several  rows  of  narrow,  yellow  cells,  slightly  denticulate  at  apex, 
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nerve  yellowish,  shortly  excurrent,  or  vanishing  at  or  below  apex  ; 
cells  rather  large,  thin-walled.  Capsule  on  a  rather  short  seta 
( I- 1  Jin.  long),  pendulous,  oblong-pyriform,  symmetrical,  with  the 
neck  about  equal  in  length  to  the  capsule  ;  lid  convex  or  slightly 
mamillate  ;  peristome  teeth  deep  yellow,  darker  at  base,  resembling 
those  of  B,  inclinatum,  but  with  the  papillae  of  the  dorsal  surface 
arranged  in  transverse  lines.  Processes  rather  widely  cleft. 
Cells  of  exothecium  incrassate.     Spores  30-35  /*.     Synoicous. 

Hab.     Crevices  of  limestone  rocks,  nr.  Litton,  Yorkshire,  1879  (  fVhiiekead). 

I  have  seen  no  British  specimens  of  this  plant ;  there  are  none  now  existing  in 
"Whitehead's  herbarium.  It  is  a  distinctly  bor^  species,  not  I  think  recorded  south 
of  Scandinavia.  It  seems  remarkable  that  it  should  appear  in  a  single  station  in 
Yorkshire  at  a  quite  inconsiderable  altitude.  The  colour,  the  regular,  symmetrical 
capsule,  and  the  transversely  striate  outer  surface  of  the  teeth,  are  the  chief  characters. 
It  must  however  be  remembered  that  several  others  of  the  allied  species,  including 
B.  inclinatum  and  B,  pendulum^  sometimes  show  the  same  vinous  red  colour. 

Whitehead's  plant  was  described  at  first  as  a  new  species,  B.  rufunty  by 
Fergusson,  but  Mitten  and  Braithwaite  subsequently  referred  it  to  the  present  species. 

8.      Bryum     lacustre      Brid.      (Mnium     lacustre     Bland.) 
(Tab.  XLIII.  F.). 

Loosely  tufted,  more  or  less  reddish,  short.  Lower  leaves 
widely  ovate,  upper  ovate,  shortly  acuminate,  concave,  margin 
entire  or  nearly  so,  revolute  usually  almost  to  summit,  not 
bordered  or  with  a  faint  border  of  narrow  cells,  nerve  reddish. 
ceasing  below  apex  or  percurrent,  rarely  a  little  excurrent ;  cells 
short,  wide,  not  much  narrowed  at  apex.  Seta  slender,  capsule 
brown,  small,  shortly  pyriform,  with  a  neck  shorter  than  the 
capsule,  small-mouthed,  inclined,  more  rarely  pendulous,  when  dry 
and  empty  wide-mouthed ;  lid  apiculate,  peristome  small,  pale  ; 
teeth  yellow,  orange  at  base.  Processes  rather  widely  cleft.  Cilia 
rudimentary.  Cells  of  exothecium  rather  thin-walled.  Spores 
18-27  ft.     Synoicous, 

I  Iab.     Sandy  places,  rare.     Fr.  summer. 

In  habit  and  leaf  this  comes  very  near  B,  Wameum^  but  the  peristome  is  that  of 
the  Section  Cladodium,  and  by  this  it  may  be  known  at  once.  B,  calopkyllum  and 
B,  Marratii  are  at  once  known  by  the  leaf  form  ;  B,  mamillatuni  by  the 
inflorescence,  the  thick  border  to  the  leaves,  and  the  large  spores ;  B,  Lawersianum 
by  the  strong  border,  the  alpine  station,  the  colour,  etc.  ;  B,  inclinatum  by  the 
narrower  leaves  with  more  acuminate  points  and  more  excurrent  nerve,  and  the  cells 
at  apex  narrow. 

fi.    Biyum  mamillatum  Lindb.  (Tab.  LXIIL  G.). 

In  dense,  low,  dark  green  tufts.  Leaves  ovate-lanceolate, 
variable  in  width,  not  red  at  base,  concave,  shortly  acuminate ; 
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margin  narrowly  recurved,  denticulate  at  apex.  Nerve  stout, 
yellowish  brown,  excurrent  in  a  short  toothed  point.  Cells  rather 
thin-walled,  lax,  at  margin  in  several  rows  narrow,  forming  a 
thickened  yellowish  border.  Seta  i-i^in.  long,  reddish  brown. 
Capsule  with  a  short,  scarcely  curved  neck  turgidly  oval, 
symmetrical,  very  slightly  or  not  at  all  narrowed  below  the  rather 
wide  (but  varia})le)  mouth  when  dry  ;  dull  darkbrow^n.  Lid  plano- 
convex, sometimes  almost  flat,  usually  with  a  distinct  blunt 
apiculus.  Cells  of  exothecium  rather  wide,  more  or  less  incrassate. 
Peristome  pale  orange ;  teeth  not  red  at  base ;  structure  of 
Cladodium,  or  rarely  here  and  there  a  single  oblique  partition, 
usually  at  the  base  of  a  tooth ;  inner  peristome  orange,  free  or 
scarcely  adherent  to  the  outer;  processes  narrowly  cleft.  Cilia 
rudimentary.  Spores  very  large,  40-55  /x  or  more.  Autoicous, 
some  plants  male  only. 

Hab.  Very  Tare.  With  ///m-KJ  Gerardi,  etc.,  on  damp  sandy  soil,  Hunstanton 
Links,  Norfolk,  1902  ( Hev,  W,  £.  Thompson),     Fruit  summer. 

Although  the  Norfolk  plant  exhibits  some  slight  differences  from  Lindherg*s  type, 
they  are  not  such  in  my  opinion  as  to  warrant  us  in  creating  a  new  species  for  it,  and 
this  view  is  confirmed  by  Dr.  liagen,  who  has  probably  a  greater  knowledge  of  the 
Norih  European  Brya  than  any  other  living  bryologist. 

Hitherto  B.  mamilUtum  has  only  been  recorded  from  the  Baltic,  on  the  sandy 
shores  of  the  islands  of  Gothland  and  Aland,  and  a  single  station  on  the  Pomeranian 
coast.  It  is  a  most  interesting  species,  having  the  peristome  teeth  almost  exactly  as  in 
Cladodium,  but  here  and  there  showing  a  connecting  partition,  thus  affording  a  link 
with  Ptychostomum.  The  teeth  are  only  slightly  deeper  in  colour,  not  red,  at  the 
base,  by  which  they  are  distinguished  from  those  of  B.  inclittatum  and  others.  The 
form  of  the  capsule  is  also  a  distinct  character,  and  is  more  like  that  of  B.  IVarmum^ 
B,  lacustrty  and  some  forms  of  B.  pendulum.  The  latter  differs  at  once  in  the 
peristome  teeth,  as  does  also  B,  fVarfieum,  which  is  also  of  a  browner  hue,  with  the 
leaf  margin  less  recurved,  the  mouth  of  the  capsule  smaller,  the  lid  more  conical,  the 
exothecium  cells  usually  more  strongly  incrassate.  B,  lacustre  resembles  it  in  the 
peristome,  but  the  spores  are  much  smaller,  the  lid  smaller  and  more  pointed,  the 
leaves  less  bordered,  and  the  inflorescence  synoicous. 

The  spores  in  B,  mamillatum  are  larger  than  in  any  other  species  of  Bryum  of 
-which  I  have  seen  descriptions.  Limpricht  describes  them  as  32-35  /i,  but  in 
Lindberg's  original  specimens  from  Gothland,  at  Kew,  where  there  are  very  few  spores 
left,  I  found  them  to  average  35-38  /u,  with  a  few  up  to  45  /u;  in  Bomansson's 
specimens  from  Aland  they  measured  40-50  /u.  In  the  Norfolk  plant  they  average 
48  /u,  many  reach  55  /u,  and  a  few  as  much  as  62  and  67  ju.  I  am  inclined  to  think  that 
the  smaller  measurements  are  chiefly  due  to  the  capsules  from  which  they  are  taken 
having  been  imperfectly  ripened  ;  this  is  certainly  the  case  with  most  of  the  capsules  in 
Lindberg's  specimen.  As  in  most  species  of  Bryum  with  large  spores,  they  are  golden 
l>rown  by  reflected  light,  but  green  when  viewed  by  transmitted  light,  on  account  of 
the  chlorophyll  they  contain. 

10.    Biyum    inclinatum    Bland.      (Pohlia    inclinata    Sw.) 
(Tab.  XLIII.   G.). 

In  close  compact  tufts  or  wide  patches,  densely  interwoven 
below  with  tomentum ;  deep  or  olive  green.     Leaves  frequently 
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interruptedly  tufted,  the  comal  crowded,  numerous,  erecto-patent, 
when  dry  erect  and  oppressed,  forming  an  oval  tuft  ;  ovate- 
lanceolate  from  a  rather  narrow  red  base,  gradually  and  acutely 
acuminate  above,  usually  widest  about  the  middle ;  margin 
re  flexed  to  near  apex,  entire  or  slightly  denticulate  at  the  point,, 
nerve  excurrent  in  a  long  denticulate  arista  or  shorter  cuspidate 
point  ;  cells  at  base  lax,  rectangular,  above  hexagonal -rhom- 
boid, about  twice  as  long  as  broad,  narrower  towards  margin  and 
apex,  3-5  rows  at  margin  very  narrow  and  elongate, yj?rw/*«^  a 
distinct  yellowish  border  reaching  to  apex.  Seta  i-iYz  inches 
long,  capsule  brown  or  reddish  brown,  oblong-pyriform  or  clavate, 
sometimes  a  little  curved,  tapering  to  a  distinct  neck,  sub-pendulous 
or  inclined,  with  a  narrow  mouth  ;  lid  small,  apiculate  ;  peristome 
teeth  yellow,  deep  orange  or  red  at  base,  without  oblique 
connecting  lines  on  inner  face  ;  inner  pale,  basal  membrane 
adherent  to  the  teeth,  processes  free,  widely  gaping  at  clefts,  cilia 
none  or  very  rudimentary.  Cells  of  exothecium  incrassate. 
Spores  18-24  /*•     Synoicous  or  autoicous. 

IIab.     Dry  heaths,  walls,  etc.     Frequent.     Fr.  summer. 

This  species  externally  resembles  several  others  of  the  genus,  notably  B^ 
pendulutHy  B,  caspiluium^  B.  pallescens^  B.  intermedium ,  B.  affiney  and  B, 
provinciale.  The  difference  in  the  peristome  teeth  pointed  out  under  B,  pendulum 
will  at  once  distinguish  that  species,  and  indeed  forms  the  only  constant  distinctive 
character  ;  all  the  others  differ  in  the  well-developed,  appendiculate  cilia  ;  differences 
of  inflorescence  are  often  adduced,  but  the  inflorescence  in  both  B.  inclinatum  and 
B,  pendulum  is  too  variable  to  give  these  much  practical  value.  The  cells  in  B^ 
arspiticiuM  are  usually  longer  and  narrower,  the  leaves  generally  broadest  below  the 
middle  and  more  gradually  tapering ;  and  the  present  species  is  for  the  most  part  a 
larger  plant  with  larger  leaves  than  any  of  them  except  B.  provinciale ;  but  on  th& 
whole  the  peristome  must  l)e  considered  the  most  satisfact<»ry  character.  B. 
provinciale  differs  also  in  the  leaves  more  regularly  arranged  in  interrupted  tufts, 
wider,  especially  in  the  upper  pact,  more  rapidly  pointed  so  that  the  apex  is  broader^ 
with  wider  areolation  at  the  point. 

LfOoser,  more  elongated  forms  occasionally  occur,  Mrith  the  leaves  less  crowded 
and  somewhat  twisted  when  dry.  Although  the  capsule  is  sometimes  described  a& 
contracted  below  the  mouth,  I  have  never  found  it  so  except  in  capsules  which  had 
dried  when  slightly  immature. 

The  base  of  the  teeth  of  the  outer  peristome  is  frequently  of  a  very  deep  red. 

1 1 .    Bryum  uliginosum  B.  &  S.    (Cladodium  uliginosum  Brid. ; 

Bryum  cernuum  Lindb.,  Braithw.  Br.  M.  Fl.,  non  B.  &  S.) 

(Tab.  XLIII.  H.). 

Somewhat  resembling  B,  inclinatum ;  the  innovations  more 
slender,  with  laxer  leaves,  the  comal  tufts  less  distinct.  Leaves 
much  resembling  those  of  B.  inclinatum,  but  less  narrowly 
pointed,  with  the  nerve  more  shortly  excurrent ;  border 
thickened,  of  2-3  layers  of  cells  ;  and  recurved.     Seta  long,  i|  ta 
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nearly  2  inches,  capsule  sub-pendulous,  oval-pyriform,  incurved, 
and  gibbous  at  back,  pale  brown,  neck  long,  narrow,  distinct, 
tapering;  mouth  small,  oblique,  lid  convex,  acute;  peristome 
teeth  pale  yellow,  scarcely  deeper  in  colour  at  base,  densely 
barred  ;  cilia  absent  or  rudimentary.  Spores  25-32  /x.  Autoicous ; 
male  flower  gemmiform,  below  the  fertile  flower. 

Hab.     Bogs  and  damp  sandy  places.     Rare.     Fr.  late  summer. 

The  asymmetrical,  curved  and  giblx)us  capsule,  with  the  small  mouth  pointing 
obliquely  downwards,  together  wiih  the  long  neck  and  the  imperfect  inner  peristome, 
form  the  l>est  marks  by  which  this  species  may  l)e  known.  The  shape  of  the  capsule 
is  not  unlike  some  forms  of  B.  pallens^  but  that  species  wants  the  small,  oblique 
mouih,  the  peristome  is  usually  perfect  and  the  inflorescence  dioicous.  The  habitat  is 
usually  a  safe  guide  as  compared  with  B.  inclinatum  ;  the  peristome  teeth  arc  also 
less  thickened  at  the  base  than  in  that  and  most  species,  and  are  consequently  little  or 
no  deeptr  in  colour  there  than  alx>ve,  so  that  the  species  is,  like  the  next,  in  some 
<iegree  intermediate  between  this  Section  and  the  following  one. 

12.    Bryum   Lawersianum    Philib.,   Rev.   Bry.  1899,  p.  99. 
(Tab.  LXIV.  A.). 

In  small  tufts  or  gregarious,  dull  green,  not  reddish,  stems 
short.  Leaves  small,  the  lower  vpry  widely  ovate  or  rounded, 
the  upper  narrower,  ovate,  all  very  shortly  pointed ;  reddish 
at  base  ;  margin  narrowly  recurved  ;  nerve  excurrent  in  a 
very  short  scarcely  denticulate  point  ;  cells  firm,  somewhat 
incrassate,  at  margin  in  several  rows  narrow,  forming  a  distinct 
border.  Seta  short,  \-\  inch,  capsule  dull  brown,  sub- pendulous, 
symmetrical,  oval  with  a  rather  wide  neck  of  the  same  length  ;  lid 
convex,  apiculate.  Peristome  pale  yellow,  teeth  not  darker  at 
base,  structure  as  in  Cladodium  ;  inner  peristome  more  or  less 
adherent,  processes  very  slender,  very  narrowly  slit,  cilia  absent. 
Cells  of  exothecium  thin-walled.     Spores  24-32  /x.     Synoicous. 

Hab.  On  bare  earth,  Ben  Lawers,  altitude  about  3,500ft.,  1899  (Nicholson^ 
Salmon  and  Dixon).     Fr.  late  summer. 

The  position  of  this  plant  is  rather  doubtful.  Philibert  compares  it  with 
B,  arcticum^  but  Hagen  considers  it  to  be  extremely  near  to  B»  Lindhtr^ii  Kaurin,  a 
species  only  f.nmd  in  one  or  two  localities  in  Norway,  which  like  our  plant  combines  to 
some  extent  the  characters  of  Cladodium  and  Leucodontium.  B,  Limibergii  however 
has  much  smaller  spores,  18-22  ju,  and  fairly  well  developed  cilia,  the  inflorescence 
also  is  autoicous.  B,  Lawersianum  seems  to  belong  more  distinctly  to  Cladodium. 
The  teeth  pale  at  the  base  and  the  wider,  less  tapering,  shortly  pointed  leaves 
distinguish  it  from  B.  inclinaiwn^  the  colour  and  the  non-striate  papillae  of  the  dorsal 
plates  from  B,  purpurascens ;  the  colour,  the  distinct  border  of  the  leaves,  narrower 
capsule,  and  paler  peristome,  from  B,  lacustre  ;  the  form  of  capsule,  inflorescence, 
habitat,  and  other  points  from  B,  mamillaium  ;  the  symmetrical  capsule,  short  seta, 
and  synoicous  inflorescence  from  B.  ulit^nosum^  and  B.  fallax.  The  spores  in  well 
xipened  capsules  are  rather  larger  than  those  measured  by  Philibert. 
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D.  LEUCODONTIUM. 

[The  species  comprised  under  this  Section  form  a  naturaF 
group,  marked  by  the  peristome,  which  has  almost  always  perfect 
appendiculate  cilia  as  in  Eu-Bryuiti,  but  the  outer  teeth  instead  of 
being  orange  at  the  base  are  of  the  same  pale  colour  throughout^ 
being  little  thickened  at  their  insertion.  Besides  this  there  is  a 
characteristic  appearance  common  to  the  plants,  all  of  them  having 
pale  capsules  and  rather  wide  leaves,  obtuse  or  shortly  pointed  only,, 
not  narrowly  acuminate,  and  with  the  nerve,  when  at  all  excurrent, 
less  so  than  in  most  of  the  species  of  Eu-Bryum.  The  cells  also 
are  usually  wider,  and  the  leaves  more  flaccid  and  more  shrunken 
when  dry ;  and  all  the  species  are  found  in. watery  situations,  and 
are  dioicous.] 

fCilia  without  appendages,  rudimentary     /j*.  fallax 

^Cilia  well-developed,  almost  always  apjxindiculate 2 

r  Nerve  ceasing  below  apex  ;  Is.  crisped  when  dry 3 

\Nerve  excurrent,  or  nearly  so  ;  Is.  scarcely  crisped 4 

n^aves  orbicular,  obtuse /j".  cychphyllum 

^  V  Leaves  acute,  with  long  decurrent  wings     14    ihwalii 

[Capsule  asymmetric,  not  constricted  below  mouth  ;  plant  often  reildish 

4"j  /J   pollens 

[ Capsule  symmetric,  strongly  constrict etl  l>elow  mouth  when  dry..../^.   turbiualum 

13.    Bryum  paUens  Sw.  (Tab.  XLIII.  J.). 

Extremely  variable  in  habit,  usually  with  some  tinge  of  red, 
frequently  bright  rose  red  ;  loose  or  compact,  i-3  inches  high  ; 
leaves  soft,  densely  crowded  or  distant,  erecto-patent,  carinate,^ 
concave,  strongly  decurrent,  when  dry  somewhat  crisped  and 
flexuose,  in  the  compact  forms  incurved  and  catenulate  ;  oblong- 
lanceolate  or  widely  ovate,  shortly  pointed,  with  the  reddish 
nerve  excurrent  in  a  short  mucro,^or  vanishing  at  or  just  below  the 
apex ;  cells  lax,  sub-hexagonal,  with  firm,  often  thickened  walls, 
pellucid;  margin  entire  or  sub-denticulate  at  apex,  recurved 
to  near  summit,  border  thickened,  clearly  defined,  brownish, 
revolute.  Seta  often  long,  capsule  inclined  or  sub-pendulous,  rarely 
sub-erect,  pale  brown,  pyriform  with  a  long  tapering  neck,  the 
whole  often  slightly  curved  and  gibbous  above ;  mouth  wide,  not 
oblique  ;  lid  widely  mamillate  or  convex.  Peristome  pale 
yellow  ;  cilia  perfect,  appendiculate,  rarely  less  developed- 
Spores  16-25  M-     Dioicous.     Male  flower  gemmiform. 

Var.  jS.  sped 0 sum  Schp.  (B,  sf>eciosum  Voit).  Tall,  robust, 
bright  green  above,  reddish  brown  below  Leaves  large,  wide, 
obovate-spathulate ,  rounded  and  slightly  apiculate  at  apex,  cells 
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lax,  wide,  chlorophyllose,  border  narrow,  not  reaching  apex^ 
nerve  slightly  excurrent  in  an  often  recurved  mucro.  Capsule 
larger,  on  a  longer  seta ;  lid  smaller.     Rarely  fruiting. 

Hab.  By  streams  and  wet  places,  especially  on  clay.  Common.  The  var.  3^ 
on  high  mountains  ;  Ben  Lawers.     Fr.  summer. 

One  of  the  most  polymorphous  species  of  the  genus.  The  stems  at  one  time  are 
stout  and  robust,  with  leaves  i^  lines  long,  at  others  slender,  almost  filiform,  with 
narrow,  almost  minute  leaves  ;  sometimes  the  tufts  are  very  loose  and  soft,  sometimes 
they  are  compact,  rigid,  and  brittle.  The  brilliant  rosy  tint  which  ofien  renders  the 
tufts  very  conspicuous  is  often  lost  in  dr}  ing.  The  capsule  much  resembles  that  of  B. 
uiijainosumt  but  has  a  wider,  not  oblique  mouth  and  lid.  In  rare  cases  it  is  sub-erect 
and  curved,  resembling  that  of  Funaria. 

B.  DtwalH  differs  in  the  wider  leaves  of  softer  texture,  more  distant,  more 
widely  and  strongly  decurrent,  with  almost  plane,  not  thickened  margins  and  shorter 
nerve.  Brynm  twbinatum  is  known  by  the  leaves  less  decurrent  and  the  very 
differently  shaped  capsule. 

The  var.  speciosum  is  a  very  distinct  plant,  resembling  small  forms  of  B. 
turbinatwn  var.  latifolium^  but  differinc;  in  the  less  concave,  not  cucullate  apex  of  the 
leaves,  and  the  more  excurrent  nerve. 

It  may  be  remarked  that  here,  as  in  B.  Donianum^  the  border  of  the  leaves  is, 
when  well  developed,  more  distinct  and  clearly  defined,  even  when  viewed  on  the 
face  and  without  making  a  section,  than  is  the  case  with  the  species  having  non- 
thickened  borders.  The  Iwrder  is,  however,  exceedingly  variable,  and  in  some  forms 
entirely  wanting.  B.  origanum  Bosw.,  which  certainly  belongs  here,  not  to  B, 
lacustre  to  which  I  referred  it  in  Ed.  I. ,  is  one  of  these  forms. 

*  Brjnim  fallax  Milde  (Tab.  XLIII.  I.). 

Closely  resembling  certain  forms  of  B>  pal  I  ens ;  leaves  very 
shortly  pointed,  with  a  narrow,  not  thickened  border ;  capsule 
pendulous  or  inclined,  pyriform,  with  a  long  neck  becoming 
plicate  when  dry,  small-mouthed  ;  outer  peristome  as  in  B. 
pallens,  inner  adherent  to  the  outer,  cilia  none  or  very  rudi- 
mentary.   Spores  17-22  ft.     Dioicous. 

Hab.  Damp  places,  very  rare  ;  Sussex  and  Snowdon  (Mitten),  Fr.  late 
summer. 

The  imperfect  peristome  is  the  only  constant  character  separating;  B,  fallax  from 
B.  pollens ;  the  other  characters,  if  somewhat  regularly  combined  in  the  present 
plant,  may  all  be  found  at  one  time  or  another  in  B.  pallens,  and  as  in  that  it  is  not 
very  uncommon  to  find  the  cilia  but  partially  developed,  the  gap  between  the  two  is 
almost  entirely  bridged  over.  1  have  therefore  felt  compelled  to  reduce  it  to  a 
sub-species  of  B.  pallens^  in  spite  of  the  inconvenience  of  removing  it  from  the 
Cladodium  Section,  to  which  by  the  peristome  it  naturally  belongs.  When  at  its 
best  it  is  scarcely  to  be  distinguished  from  B.  uliginosum^  but  by  the  dioicous 
inflorescence  and  somewhat  larger  and  less  oblique  mouth  of  capsule. 

14.    Bryum  Duvalii  Voit  (Tab.  XLIII.  K.). 

In  very  lax  soft  tufts,  resembling  the  more  slender,  looser 
forms  of  B,  pal  lens,  pinkish  green.     Leaves  very  distant,  when 
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dry  shrinking  and  flexuose,  cordate-ovate,  or  widely  ovate- 
lanceolate,  longly  and  widely  decurrent,  lower  obtuse,  upper 
shortly  pointed,  nerve  reaching  almost  to  apex  or  ceasing  some 
distance  below ;  margin  almost  plane,  entire ;  cells  wide,  short, 
hexagonal-rhomboid,  of  soft  texture ;  the  marginal  in  about  two 
rows  of  narrow  cells,  forming  an  indistinct  border.  Capsule 
pendulous,  oblong-clavate,  yellowish-brown.  Dioicous.  Male 
flower  sub-discoid. 

IIaB.     Springs  on  mountains,  rare  ;  sterile  in  Britain.     Fr.  late  summer. 

A  very  marked  species,  readily  known  by  its  distant,  widely  and  stron^y 
decurrent  leaves,  giving  the  stems  the  appearance  of  being  winged.  Lax  red  aquatic 
forms  of  R.  palUns  are  the  only  plants  liable  to  be  confused  with  it,  but  they  are 
not  likely  to  afford  any  difficulty. 

15.  Bryum  cyclophyllum    B.  &  S.    (Mnium  cyclophyllum 

Schwaeg.)  (Tab.  XLIV.  A.). 

Pale  bright  green,  in  loose,  soft  tufts,  stems  short  with 
slender  branches.  Leaves  distant,  small,  the  comal  rather 
larger,  few  in  number,  variously  spreading,  not  or  scarcely 
decurrent ;  when  dry  curled ;  all  broadly  obovate  or  sub- 
orbicular,  concave,  obtuse,  slightly  cucullate,  entire ;  nerve  thin, 
vanishing  below  apex ;  cells  wide,  soft,  hexagonal- rhomboid, 
marginal  in  1-2  rows,  elongated,  narrow,  forming  a  weak  border. 
Capsule  on  a  rather  short  seta,  shortly  pyriform,  pale,  wide  at  the 
mouth  and  contracted  below  it.     Cilia  appendiculate.     Dioicous. 

Hab.     Marshes  and  sides  of  pools,  very  rare.     Scotland  (Grant).     Fr.  summer. 

This  is  one  of  the  most  distinct  species  of  the  genus,  the  rounded,  quite  obtuse 
leaves  l)eing  unique  among  our  species  ;  B.  Marratii  and  B.  calophyllum  most 
nearly  approach  it,  but  the  leaves  are  narrower  and  of  a  different  colour  and  texture 
in  those  plants. 

16.  Bryum    turbinatum    Schwaeg.      (Mnium    turbinatum 

Hedw.)    (Tab.  XLIV.  B.). 

Densely  tufted,  tall  or  short,  reddish,  robust;  often  with  long 
straight  innovations  bearing  sub-equal  leaves.  Leaves  crowded, 
appressed  when  dry,  gradually  larger  upwards,  very  shortly 
decurrent,  oval,  shortly  acuminate,  carinate ;  margin  entire  or 
faintly  denticulate  at  apex,  plane  or  recurved,  nerve  stout, 
excurrent  in  a  short  point,  red ;  cells  rather  large,  rectangular- 
rhomboid,  marginal  narrow,  forming  a  more  or  less-  distinct 
coloured  border.  Seta  about  one  inch  long,  somewhat  jflexuose, 
hooked  above,  rendering  the  capsule  pendulous.     Capsiiile  short 
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and  thick,  when  fully  ripe  turbinate,  strongly  constricted  below 
the  very  wide  mouth,  then  inflated  and  rapidly  tapering  into 
the  seta;  lid  large,  mamillate.  Peristome  teeth]  long ;  cilia  of 
inner  longly  appendiculate.     Dioicous. 

Var.  jK.  latifolium  B.  &  S.  (Mnium  latifoHum  Schleich.  ; 
B.  Schleicheri  var.  latifolium  Schp.,  Syn.).  Tall  and  very 
robust,  2-5  inches,  with  long,  straight,  almost  unbranched, 
tumid  stems ;  yellowish  green  ;  leaves  very  large,  roundish 
wal,  concave,  sub-cucullate  at  apex,  sub-obtuse  and  apiculate, 
more  denticulate  and  with  the  border  more  strongly  marked, 
nerve  usually  ceasing  at  or  below  apex.  Capsule  longer,  on  a 
short  seta. 

Hab.  Wet  sandy  places ;  rare.  The  var.  iB  more  rare,  and  very  rarely  fertile  ; 
Scotland.     Fr.  summer. 

Somewhat  resembling  B.  paiUns  in  leaf,  this  moss  is  quite  distinct  in  the  fruit, 
which  is  shorter,  more  inflated,  very  much  constricted  below  the  wide  mouth,  and 
^uite  symmetrical,  not  cUrved  nor  gibbous.  The  var.  IcUifolium  i.^  a  very  distinct 
rorm,  notable  for  its  large  wide  leaves,  so  concave  that  they  will  not  flatten  out  at  the 
4ipex  ;  intermediate  forms,  however,  occur  ;  I  have  gathered  one  with  the 
Rev.  C.  II.  Biiistead,  in  Brecon,  as  tall  and  robust  as  the  variety,  but  with  narrower, 
.though  equally  large  leaves. 


E.     EU-BRYUM. 

/  Plant  silvery  white  ;  stems  julaceous,  nerve  short    ,32.  argenteum 

\Plant  red,  green  or  brown,  not  silvery  2 

TLeaves  not  (or  scarcely)  bordered  above    3 

\Leaves  distinctly  bordered  with  narrow  cells 12 

r Margin  strongly  toothed  above  ;  Is.  in  interrupted  tufts  on  stem  ...^/.  ptovinciale 

^\Margin  almost  entire,  or  denticulate  at  apex  only  ;  Is.  uniform     4 

f  Ls.  minute,  concave,  widely  ovate,  very  shortly  pointed,  margin  plane,  .j/.  Dixoni 

^\  Ls.  larger,  or  if  small  acute  or  acuminate,  with  margin  recurved 5 

r  Nerve  excurrent  in  a  longish  arista  13 

[Nerve  shortly  or  not  excurrent    6 

Nerve  scarcely  or  not  excurrent  ;  apex  sub-acute  or  obtuse ;  Is.  imbricate  when 

dry 7 

Nerve  distinctly  excurrent ;  apex  acute  or  acuminate 9 

/Leaves  shining,  usually  reddish  ;  cells  under  10 /u  wide 27.  alpinum 

'\  Leaves  less  shining,  with  wider  points  ;  cells  wider    .8 

Leaves  distinctly  cucullate  2g.  MuhUnbeckii 

%\  Leaves  pale  or  reddish,  usually  mixed  with  gemmae,  hardly  cuculiate 

28,  ^emmiparum 

Capsule  abruptly  rounded  at  base   2j.  atropurpureum 

Capsule  more  or  less  tapering  towards  base    10 


___/ Cells  alx>ut  5  /*  wide  ;  lid  obtuse,  scarcely  apiculate 26,  muraU 

''°\c  ■  


■1 


Cells  10-12  fk  wide  ;  lid  apiculate 11 

r  Leaves  serrulate  at  apex  ;  liarren  plant  with  muU^erry-like  gemmae 

24*  erythrocarpum 
Leaves  entire  at  apex .jo.  Mildeanuut 
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[u. 


I  Leaves  more  or  less  obtuse  and  cucullate  ;  very  concave  77.  neodanunst 

\Leaves  acute  or  acuminate    13. 

/  Leaf-I)order  very  distinctly  marked,  bistratose 3J.  Donianum 

^\Border  not  thickened 14 

Leaves  with  shortish  points,  nerve  rather  shortly  excurrent 15 

tLeaves  longly  cuspidate  or  aristate  lo- 

-  n*lant  small ;  capsule  short    2^,  rubens 

^  Volant  usually  tall ;  capsule  longer    16- 

fSynoicous    iS*.  bimum 

[Dioicous  : IT" 

narrowly  bordered  ;  capsule  constricted  below  mouth  when  dry 

/6.  iurbinatum 
widely  bordered  ;  capsule  not  markedly  constricted /<?.  pseudo-triquetrum 

{Autoicous  ;  lower  leaves  reddish.... /<?*.  pallescens 
Synoicous  19 
Dioicous  ■. 21 

/Ls.  spirally  twisted  when  dry  22,  capillar e  "^^x.  fi 

^\Ls.  scarcely  twisted  when  dry 20 

/  Ls.  serrulate  at  point ;  capsule  usually  incurved  ;  lid  small    79.  interf/udtum 

\Ls.  almost  entire  at  point ;  capsule  regular  ;  lid  larger tS*.  affine 

TLs.  usually  ol)ovate,  much  twisted  when  dry    22.  capil/are 

\Ls.  more  tapering,  not  twisted 22 

TLs.  narrowly  acuminate,  border  usually  faint  or  absent...- 20.  caspiticium 

\Ls.  wider,  border  distinct    22*.  oLonicum 

[The  species  of  this  Section  naturally  form  three  or  four 
fairly  clearly  marked  jjroups,  which  may  be  classed  under  two 
distinct  heads ;  (I)  those  with  the  leaves  usually  narrowly  and 
sharply  acuminate,  having  the  nerve  excurrent  in  a  long  cuspi- 
date point  or  arista,  the  leaves  themselves  usually  moderately 
large  and  the  plants  more  or  less  robust,  the  capsules  brown, 
large  and  long,  rarely  under  lYi  lines  in  length  and  usually  2 
lines,  or  more ;  (II)  plants  often  small  and  slender,  with  small 
leaves,  rarely  acumi?tate,  the  nerve  vanishing  at  or  below  apex, 
or  excurrent  in  a  short  point  only  ;  capsules  often  deep  red,  small, 
short,  rarely  over  1%,  lines  long,  often  less. 

These  two  groups  are  fairly  natural,  and  there  will  be  no 
difficulty  as  a  rule  in  determining  to  which  of  them  a  given  plant 
belongs,  although  the  characters  above  defined  do  not  all  hold 
good  in  every  species.  It  may  be  borne  in  mind  that  all  the 
species  with  longly  excurrent  nerve,  and  all  those  with  long 
capsules  (2  lines  or  more)  fall  within  (I)  ;  and  that  the  only 
species  in  that  group  which  have  the  leaves  obtuse  (B, 
neodamense) ,  or  very  shortly  pointed  (B.  bimum  and  B.  pseudo- 
triqucftum),  are  at  once  referable  to  it  from  their  robust  habit 
and  long  capsules.  The  spores  in  Eu-Bryum  are  usually  small,, 
mostly  under  15  /x,  less  frequently  up  to  20  /*,  very  rarely  more.] 
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(SUB-SECTION   I.) 

17.  Bryum  neodamense  Itzigs.  (Tab.  XLIV.  E.). 

Tall,  slender,  brownish  green,  slightly  branched  ;  leaves  very 
distant^  except  at  the  summit  of  the  stem,  where  they  form  a 
close  coma,  slightly  and  narrowly  decurrent,  broadly  oval  from  a 
narrow  base,  very  concave,  obtuse^  except  occasionally  in  the 
comal  leaves  ;  entire,  margin  erect,  plane,  or  very  slightly 
recurved  below  ;  nerve  vanishing  below  the  summit,  rarely  in 
the  comal  leaves  reaching  apex  or  very  shortly  excurrent ;  cells  a 
little  wider  than  in  the  last  sub-species,  the  marginal  forming  a 
distinct  border.  Capsule  rather  shorter  than  in  that,  obovate- 
pyriform,  neck  shorter  than  the  capsule  itself,  lid  shortly 
apiculate.     Dioicous  ;  male  flower  as  in  B,  pseudo-triquetrum, 

Hab.  Sandy  heaths  by  the  sea  ;  Southport  ;  Sands  of  Barrie.  Fruit  very  rare, 
summer. 

This  species  is  quite  distinct  in  its  tall  stems  wilh  lax,  very  rounded,  concave, 
almost  cochleariform,  obtuse  leaves,  which,  liowever,  in  the  comal  tuft  show  some 
approach  to  the  more  usual  Bryoid  outline.  In  the  almost  plane  marj^in  of  the 
leaves,  as  well  as  in  iheir  form,  it  ap()ears  to  be  very  distinct  from  fi.  pseudo- 
triquetrum.     The  fruit  has  only  once  l)ceii  found  in  Britain. 

18.  Bryum  pseudo-triquetrum  Schwaeg.   (Mnium  pseudo- 
triquetrum  Hedw. ;  B.  ventricosum  Dicks.,  Braithw. 

Br.  M.  Fl.)  (Tab.  XLIV.  D.). 

Robust,  tall,  2-6  inches  high,  deep  green  to  purplish,  stems 
stout,  rigid,  loosely  or  more  frequently  densely  tufted,  usually  inter- 
woven with  brown  tomentum.  Upper  leaves  forming  a  larj^e 
comal  tuft,  long,  i-i^  lines  or  more,  erecto-patent  or  spreading, 
straight,  when  Ary  usually  somewhat  shrunken,  twisted  and 
appressed,  oblong-lanceolate  or  lanceolate,  tapering  to  a  short 
point,  from  a  wide,  often  slightly  expanded  red  base  ;  margin 
slightly  recurved  nearly  to  the  summit,  slightly  denticulate  at 
apex  or  entire;  nerve  strong,  reddish,  reaching  apex  and  usually 
shortly  excurrent  in  a  denticulate,  cuspidate  point;  cells  rather 
smaller  than  in  most  of  the  previous  species,  rhomboid-hexagonal, 
narrower  towards  the  margin,  3-4  rows  very  narrow,  forming  a 
distinct,  often  yellowish  border.  Seta  long,  i-2|  inches,  curved 
or  bent  at  the  top,  so  that  the  capsule  is  inclined  or  sub- 
pendulous  ;  capsule  long  (2'2\  lines),  large,  bright  or  dark  brown,. 
clavate  or  sub-cylindric  with  a  long  tapering  neck  often  nearly 
as  long ;  frequently  inflated  below  and  curved  upwards,  lid  large,„ 
conical,  acuminate ;  peristome  large.  Spores  14-20/4.  Dioicous^ 
Male  flower  large,  terminal,  sub-discoid. 


Digitized  by  VjOOQ IC 


364  BRYACEiE. 

Var.  p.  compactum  B.  &  S.  Shorter  and  more  compact ; 
leaves  more  crowded ;  seta  shorter  ;  capsule  shorter  and  wider. 

Hab.  Bogs  and  wet  places  ;  frequent  in  mountainous  districts  ;  the  var  iB  rare. 
Fr.  summer. 

A  fine  species,  not  likely  to  be  confounded  with  any  other  except  B,  bimum^  on 
account  of  the  robust  habit,  the  large  leaves  with  short  points,  and  large,  long  capsule 
on  a  tall  seta.  It  varies  much  in  habit  and  size,  being  occasionally  found  with 
exactly  the  habit  of  B,  bimum,  but  usually  more  robust  and  compact,  with  darker 
coloured,  more  solid  leaves,  less  shrunken  when  dry. 

The  var.  compactunty  when  growing  on  drier  heaths,  occasionally  becomes  very 
small  indeed,  with  a  reddish  linge,  so  that  ii  may  even  be  taken  for  B.  erythrocarpum^ 
the  cells  and  margin  of  which  are,  however,  quite  different.  In  this  condition  it  is 
generally  sterile.  Although  variable,  this  species  is  less  so  with  us  than  on  the 
continent,  where  it  assumes  an  almost  endless  variety  of  forms. 

*  Bryum  bimum  Schreb.  (Tab.  XLIV.  C). 

Differs  from  B,  pseudo-triquetum  essentially  in  the  synoicous 
inflorescence.  It  is  usually  also,  but  not  constantly,  a  softer, 
laxer  plant  with  paler,  more  flaccid  leaves,  more  shrinking  when 
dry  ;  the  capsule  a  little  less  swollen  and  more  symmetrical ;  but 
none  of  these  characters  are  constant. 

Hab.     Bogs  and  pools  ;  not  uncommon.     Fr.  summer. 

After  much  hesitation  I  have  thought  it  right  to  unite  this  plant  and  B.  pseudo- 
triquetrum^  being  convinced  that,  beyond  the  inflorescence,  there  is  no  real  dinerence 
between  the  plants.  The  pale,  lax-leaved,  more  flaccid  plants  certainly  as  a  rule 
belong  to  B.  bimum^  but  this  is  not  invariably  the  case  ;  and  on  the  other  hand,  B. 
bimum  is  undoubtedly  often  fully  as  rigid  and  compact,  and  with  the  leaves  of  exactly 
the  same  form,  while  the  same  variations  of  capsule  are  found  in  the  one  as  in  the 
other.  I  have  found  the  two  plants  growing  together  luxuriantly  and  betraying  no 
marked  differences  of  any  kind  except  in  the  inflorescence.  The  leaves  are  usually 
concave,  in  some  forms  very  markedly  so. 

*  Bryum    a^fflne     Lindb.     (Weber a    affinis     Bruch  ;     Bryum 

cuspidatum  Schp.,  Syn.)  (Tab.  XLIV.  H.). 

Closely  resembles  B,  pallescens,  hardly  differing  except  in 
the  inflorescence,  which  is  synoicous.  The  leaves  are  slightly 
decurrent,  the  apex  and  excurrent  nerve  scarcely  toothed,  the 
capsule  rather  more  pendulous,  and  perhaps  as  a  rule  rather 
shorter. 

Var.  p.  cirratum  Braithw.  (Bryum  cirratum  Homsch., 
Schp.  Syn.).  Leaves  longer,  more  longly  acuminate,  with  a 
wider  border ;  nerve  longly  excurrent  in  a  denticulate  arista ; 
capsule  short. 

Hab.  Walls,  rocks,  etc.,  in  damp  places,  not  common.  The  var.  cirratum.  at 
higher  altitudes.     Fr.  summer. 
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Most  of  the  characters  given  above  are  inconstant,  esf>ecially  when  account  is 
taken  of  the  var  cirraium.  In  fact,  the  five  plants  pseudo-triqttetrum^  bimum^ 
affine^  cinaium,  and pallescens  form  a  closely  united  ^roup,  in  which  the  inflorescence 
b,  perhaps,  the  roost  stable  character,  and  even  that  is  not  constant.  Mr.  Nicholson 
has  sent  roe  two  plants  from  Su!(sex,  which,  with  the  characters  of  B,  affine^  have 
occasionally  flowers  which  are  male  only,  and  Warnstorf  describes  a  B,  bimum  var. 
amanum  with  some  female  flowers.  Hagen  has  also  recently  descril)ed  two  varieties 
of  B.  paiUscens  with  similarly  heteroicous  inflorescence,  while  Schiflfner  describes  a 
var.  synoicum  with  most  of  the  flowers  synuicous,  some  being  male  only. 

The  relationships  seem  to  me  on  the  whole  best  preserved  by  giouping  both  B^ 
affine  and  B.  paiUscens  with  B,  bimum. 

The  var.  cirraium  is  the  alpine  form  of  B,  affine. 

*  Bryum  pallescens  Schleich.  (Tab.  XLIV.  F.). 

Usually  in  dense  tufts,  stems  mostly  short,  i-2  inches,  with 
slender  innovations ;  yellowish  green,  tomentose  below.  Upper 
leaves  forming  a  comal  tuft,  ovate,  or  ovate-lanceolate,  acumi- 
nate, hardly  decurrent,  rather  small,  slightly  twisted  when  dry, 
margin  narrowly  recurved,  nerve  excurrent  in  a  rather  long, 
toothed,  cuspidate  point ;  cells  rather  small,  narrow  at  margin, 
forming  a  yellowish  border.  Seta  about  i  inch  long,  capsule 
sub-horizontal  or  inclined,  oblong-pyriform,  \\  lines  long,  with  a 
tapering  neck  shorter  than  the  sporangium,  symmetrical,  slightly 
contracted  below  the  mouth,  pale  brown ;  lid  convex,  apiculate. 
Autoicous ;  male  flower  on  a  separate  branch. 

Hab.     Rocks,  walls,  etc.,  usually  in  mountainous  regions,  not  common. 

B,  pallescens  differs  but  little,  as  pointed  oat  above,  from  B,  affine.  It  resembles 
a  small  form  of  Bryum  bimum,  and  also  B,  intermedium  and  B.  caspitirium,  but 
differs  in  the  autoicous  inflorescence ;  from  the  first  of  these  it  differs,  too,  in  the 
more  acuminate  leaves  with  longer  points,  and  from  the  other  two  in  the  more 
distinct  border  to  the  leaves.  It  is  for  the  most  part  an  inhabitant  of  sub-alpine 
regions,  and  is  somewhat  variable  in  size. 

19.    Bryum  intermedium  Brid.  (Tab.  XLIV.  G.). 

In  dense  tufts,  deep  green,  stems  short  with  short  innovations, 
about  i-i  inch  high.  Leaves  crowded,  when  dry  imbricated, 
hardly  twisted,  concave,  ovate-lanceolate  and  oblong-lanceolate, 
acuminate,  margin  revolute,  almost  entire,  nerve  excurrent  in  a 
rather  long  entire  or  denticulate  point ;  cells  much  as  in  B. 
pallescens,  but  with  the  marginal  ones  hardly  forming  a  distinct 
border,  although  narrower  and  longer  than  the  median  ones. 
Capsule  brown,  i^  lines  long,  sub-pendulous,  shortly  clavate  or 
narrowly  elliptic-pyriform,  often  a  little  gibbous  on  the  back  and 
incurved,  neck  rather  quickly  passing  into  the  seta,  mouth 
small,  lid  conical,  obtuse  or  acuminate,  persistent ;  peristome 
small,  pale,  the  teeth  incurved  when  dry.  Spores  20-25  /*. 
Synoicous. 
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Hab.  Wet  ground  and  damp  shady  walls.  Common.  Fr.  summer  and 
autumn. 

The  leaves  of  this  moss  much  resemble  those  of  ^.  cctspiiicium  and  other  allied 
species,  but  it  fruits  abundantly,  and  may  be  recognised  without  great  diflficulty  by  the 
synoicous  inflorescence  and  the  form  of  the  capsule,  which  is  more  pendulous  than  in 
B.  caspilidum^  B.  affine^  and  B.  palUscens,  not  recurved,  but  incurved  when 
asymmetrical,  and  with  a  distinctly  smaller  mouth,  less  conspicuous  peristome,  and 
larger  spores.  The  lid  also  is  much  more  persistent,  often  remaining  in  its  place  for 
months  after  the  capsule  is  matured.  The  time  of  fruiting  is  also  a  distinguishing 
•character,  the  capsules  not  ripening  until  considerably  later  than  in  the  allied  species, 
and  then  being  produced  in  succession  for  several  months,  so  that  they  may  be  found 
in  various  stages  of  maturity  in  a  single  tuft.  The  leaves  also  want  the  defined  border 
characteristic  of  most  of  the  species,  but  the  marginal  cells  are  distinctly  narrower, 
and  as  the  leaf- margin  is  usually  strongly  recurved  it  is  not  always  very  easy  to  verify 
this  character.     It  prefers  moist er  situations  than  B.  caspiticium, 

20.    Bryum  c8Bspiticium  L.  (Tab.  XLIV.  I.). 

Densely  tufted,  about  i  inch  high,  pale  bright  silky  green  ; 
stems  slender,  often  with  very  slender  innovations.  Leaves 
rather  small,  uppermost  forming  a  crowded  coma,  oblong- 
lanceolate,  usually  widest  below  the  middle,  narrowly  acuminate, 
imbricated  and  hardly  twisted  when  dry,  margin  revolute  to  near 
the  summit,  almost  entire,  nerve  excurrent  in  a  long  arista  ;  cells 
rather  firm  and  narrow,  the  marginal  ones  very  narrow,  but 
usually  hardly  forming  a  distinct  border,  especially  at  the  apex. 
Capsule  oblong-pyriform  or  clavate,  ij  lines  long  or  slightly 
longer,  frequently  gibbous  below  and  recurved  upwards  from  the 
neck,  brown,  wide-mouthed,  horizontal  or  inclined,  sometimes 
inflated  with  a  smaller  mouth,  lid  orange,  mamillate  or  conical 
and  apiculate,  not  persistent  ;  peristome  rather  large,  pale. 
Spores  10-14 /i.     Dioicous. 

Var.  p.  imbricatum  B.  &  S.  (var.  Kunzei  Braithw.,  Br.  M. 
Fl. ;  B.  Kunzei  Hornsch.).  Very  compact;  leaves  sub-equal, 
imbricated  so  as  to  render  the  branches  julaceous,  very  concave, 
ovate-oblongt  more  suddenly  acuminate. 

Var.  y.  badium  Brid.  (B.  badium  Bruch,  Schp.  Syn.). 
More  slender ;  bright  green  or  reddish  ;  leaves  narrower,  more 
acuminate ;  capsule  shorter,  obovate,  less  tapering  at  neck,  dark 
brown, 

Hab.  Dry  banks,  rocks  and  walls.  Common.  The  var.  jS  rare  ;  the  var  y, 
Milnthorpe,  Westmorland  (Barnes)  ;  Arncliffe  Wood,  Yorkshire  (Ingham).  Fr. 
summer. 

A  common  and  rather  variable  species ;  when  fertile  the  capsules  are  produced 
abundantly.  They  are  somewhat  variable  in  form  and  usually  more  or  less  gibbous 
below,  nearly  horizontal  when  dry,  and  wide-mouthed  ;  by  which  characters  and  by 
the  dioicous  inflorescence  the  species  may  be  known  from  B.  intemudium. 
B.  capillare  is  known  by  the  very  different  leaves,  B.  tncUnalufH— usually  a  more 
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robust  plant— and  B.  ptndulum  by  the  peristome,  spores,  and  distinctly  bordered 
leaves,  B,  affine  by  the  synoicous  inflorescence,  and  B.  pallescens  by  the  autoicous 
inflorescence  and  more  distinctly  l)ordered  leaves  with  wider  cells.  It  is  this  last 
species  with  which,  perhaps,  the  greatest  difficulty  is  likely  to  arise. 

The  absence  of  a  border  t6  the  leaves  cannot,  I  fear,  be  relied  upon  as  a 
thorout;hly  constant  and  satisfactory  character,  as  forms  undoubtedly  occur  in  which 
this  structure  is  decidedly  manifest. 

The  Rev.  W.  E.  Thompson  sends  a  plant  with  marked  varietal  characters,  from 
Hunstanton,  Norfolk  ;  the  six>res  are  much  larger,  reaching  fully  25  u ;  the  peristome, 
•especially  the  inner,  is  of  a  deeper,  orange  colour,  and  there  are  other  characters  of 
some  importance.  It  may  probably  prove  worthy  of  varietal  rank,  unless,  as  I  think 
not  improbable,  it  is  the  result  of  a  cross  between  B.  pendulum  and  the  present 
species. 

21.     Bryum  provinciale   Philib.     (Bryum  canariense  Schp., 
nonnull.  auct.,  non  Brid.)  (Tab.  XLIV.  J.). 

Resembling  B,  inclinatum.  Stems  robust,  i  inch  high,  in 
large,  dark  olive  green  tufts ;  leaves  interruptedly  tufted,  the 
terminal  of  each  year  forming  a  large  rosette,  those  of  the 
intermediate  parts  of  the  stem  much  smaller  ;  upper  leaves  closely 
imbricated  and  straight  v^-hen  dry,  forming  a  rigid,  cuspidate  tuft ; 
when  moist  very  concave  ;  large,  obovate  or  widely  ovate-spathu- 
late,  sub-acute  or  acute,  not  acuminate,  margin  strongly  recurved 
to  near  but  not  to  apex,  above  strongly  toothed,  nerve  strong,  red 
or  yellowish,  excurrent  in  a  rigid,  straight  or  somewhat  reflexed 
cuspidate  point  ;  cells  somewhat  incrassate,  especially  above, 
regularly  hexagonal-rhomboid,  remaining  wide  to  near  the  margin 
and  apex,  one  or  two  rows  only  at  margin  slightly  narrower. 
Capsule  pendulous,  on  a  long  red  seta  cygneous  at  the  summit, 
oblong-cylindric  with  a  long  tapering  neck,  dark  brownish  red, 
large,  ii-2  lines  long,  lid  conical,  acuminate  or  apiculate  ; 
peristome  large,  yellowish.  Autoicous  and  synoicous,  often  on  the 
same  plant. 

Hab.     Dry  hills,  often  in  woods,  chiefly  in  the  south,  rare.     Fr.  summer. 

Although  resembling  in  habit  some  forms  of  B.  ittciinatum^  this  plant  is  perha|)s 
more  allied  to  B.  capillart^  from  which  however  it  is  easily  known  by  the  firmer,  very 
concave,  more  serrate  leaves  with  rigid  points,  not  spirally  twisted  when  dry,  and 
arranged  in  conspicuous,  interrupted  tufts.  This  latter  feature  occurs  at  times  in  B. 
inclinatum^  but  there  is  no  great  difliculty  in  distinguishing  B.  provinciale  from  it,  as 
well  as  from  all  the  species  with  similar  leaves,  if  the  following  points  be  kept  in  mind. 
In  B,  inclinatum  the  leaves  at  the  apex  are  narrowly  acuminate,  indistinctly  toothed, 
and  with  the  cells  all  becoming  narrower,  especially  towards  the  margin,  those  at  the 
edge  being  extremely  narrow  and  elongated  ;  in  B,  provinciate  the  apex  is  wide,  rarely 
at  all  acuminate,  with  distinct  and  spreading  serratures  for  some  way  down  the  leaf, 
and  with  the  marginal  and  indeed  all  the  cells  hardly  altered  towards  the  apex,  only  a 
single  row  or  at  most  two  at  the  very  margin  being  slightly  narrower  than  the  rest. 
The  very  concave  leaves  with  strongly  recurved  margin  are  also  characteristic.  The 
^capsule  resembles  that  of  B,  capillare, 

B.  provinciale  appears  to  prefer  calcareous  soil,  but  is  certainly  not  confined  to  it. 
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22.    Bryum  capillare  L.  (Tab.  XLV.  A.). 

Loosely  or  densely  tufted,  soft,  deep  green,  reddish  below,. 
i-2  inches  high,  with  numerous  branches.  Stem  in  section  with 
a  small  central-strand,  about  35  ft  across.  Leaves  loosely  or 
densely  set,  the  comal  not  very  distinct,  when  dry  usually 
strongly  spirally  twisted  round  the  stem,  with  the  points 
flexuose ;  sometimes,  especially  in  the  laxer  forms,  not  spirally 
twisted,  but  variously  spreading  or  incumbent ;  soft  in  texture, 
much  shrinking  when  dry ;  wide,  ohovate-spathulate ,  variable  in 
length,  plane  or  concave,  shortly  acuminate  and  rather  suddenly 
cuspidate  or  piliferous  with  the  longly  excurrent  often  reflexed 
nerve,  which  is  broad  below ;  margin  entire  or  finely  toothed^ 
variously  recurved ;  cells  rhomboid-hexagonal,  short  and  rather 
wide,  thin-walled,  the  marginal  in  several  rows  usually  very 
narrow,  forming  a  distinct,  but  not  thickened  border.  Seta  long, 
capsule  large,  long  (about  2  lines),  sub-cylindrical  with  a  distinct 
neck  of  almost  equal  length,  horizontal  or  inclined,  hardly  con- 
tracted below  the  wide  mouth  when  dry,  symmetrical  or  rarely 
slightly  curved,  bright  brown  or  deep  brownish  red,  the  mouth 
deep  red  and  glossy,  lid  orange-red,  conical-apiculate ;  peristome 
large,  reddish  at  base,  pale  above.  Dioicous ;  rarely  autoicous ; 
the  var.  ^  synoicous. 

Var.  ^.  torquescens  Husn.  (B.  torquescens  B.  &  S.,  plur. 
auct.).     Inflorescence  synoicous.     Capsule  deep  reddish  brown. 

Var.  7.  macrocarpum  Hubn.  Robust,  densely  tufted  ;  cap- 
sule large,  long,  deeper  in  colour, 

Var.  3.  rosulatum  Mitt.  Very  short.  Leaves  crowded  in 
terminal  rosettes,  quite  entire,  often  twisted  and  recurved  at 
apex,  nerve  vanishing  considerably  below  the  summit,  leaf- 
border  narrow. 

Vaf.  €.  flaccidum  B.  &  S.  Stems  short  with  slender  branches. 
Leaves  soft,  narrow,  spreading,  shrinking  when  dry  but  not 
appressed  nor  spirally  twisted,  distant,  more  distinctly  toothed. 

Var.  f.  elegans  Braithw.  (B,  elegans^^ts).  Densely  tufted, 
bright  or  dull  green  ;  leaves  regularly  imbricated,  julaceous,  very 
concave,  cymbiform,  rounded-obovate,  nerve  often  excurrent  in  an 
abrupt,  flexuose,  sub-piliform  point,  sometimes  ceasing  below 
apex ;  leaves  scarcely  twisted  when  dry.  Border  present  or 
absent.     Capsule  smaller. 

Hab.     Walls,  rocks,  tree  trunks,  etc.     Abundant.     The  var.  torquescens  rare, 
chiefly  in  the  south  ;  var.  macrocarpum  a  common  form  on  walls  in  moist  suh-alpine 
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districts ;  var.  rosulcUum^  Sussex  (Mitten)  ;  var.  flcucidutn  rare,  in  moist,  sheltered 
situations  ;  var.  eUgans  rare.     Fr.  summer. 

One  of  the  most  abundant  and  variable  species  of  the  genus ;  the  above  varieties 
do  not,  by  far,  exhaust  the  various  forms,  but  they  appear  to  be  the  most  strongly 
marked  British  ones.  The  synoicous  inflorescence  appears  to  be  the  only  reliable 
character  by  which  to  distinguish  the  var.  tor^uescens  ;  and  even  this  is,  according  to 
the  observations  of  reliable  authorities,  subject  to  variation,  both  synoicous  and 
dioicous  flowers  being  found  on  the  same  specimen.  The  somewhat  different  distribu- 
tion is  the  only  other  character  that  can  be  claimed  for  it, — the  deep  red  capsule  being 
equally  characteristic  of  dioicous  plants— and  this,  even  were  it  more  pronounced  than 
it  actually  is,  could  not  be  allowed  to  constitute  specific  rank  in  the  absence  of  other 
characters. 

B,  capillare  is  usually  recognised  without  difficulty  by  the  soft  leaves,  wide  in  the 
upper  part,  very  generally  spirally  twisted  when  dry,  with  short,  chlorophyllose  cells, 
the  chlorophyll  grains  being  very  beautifully  and  distinctly  defined  even  after  drying. 

Although  in  its  marked  forms  a  very  strikingly  distinct  plant,  I  can  scarcely  look 
upon  B,  eUf>ans  Nees  as  more  than  a  variety  of  B,  capillare^  of  which  it  has  the  leaf 
structure,  although  their  form  and  arrangement  are  so  distinct.  In  the  looser  parts  of 
the  tufts  too  they  often  lose  much  of  their  distinctive  character,  and  forms  occur  with 
the  leaves  spirally  twisted  when  dry.  The  var.  Ferckelii  B.  &  S.  must  be  included  in 
this  variety,  of  which  it  is  a  more  slender  and  smaller  form  in  all  its  parts,  usually  with 
shorter  points  to  the  leaves. 

♦  Bryum  obconicum  Homsch.     (B,  capillare  var.  obconicum 
Hubn.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLV.  B.). 

Differs  from  Bryum  capillare  in  the  shorter,  dense  tufts,  the 
leaves  less  spat  hula  te,  rather  ovate  or  ovate-oblong,  more 
acuminate,  not  twisted  when  dry,  but  appressed  and  incumbent ; 
capsule  rather  smaller,  with  a  somewhat  longer  more  tapering 
neck 

Hab.     Dry  heaths  and  rocks.     Not  common.     Fr.  summer. 

The  practice  of  modern  authors,  to  unite  this  plant  with  B,  capillare^  is  doubtless 
the  right  one.  There  is  very  little  difference  in  the  form  of  capsule,  and  that  of  the 
leaves  is  very  little  greater  than  in  some  of  the  above  varieties  ;  they  are  usually 
rather  smaller,  and  being  closely  appressed  and  straight  when  dry,  they  give  a  very 
different  look  to  the  plant.  Forms  occur,  however,  quite  intermediate  between  this 
and  B,  capillare^  some  with  the  leaf  outline  of  B,  ohcomcunty  but  more  or  less  spirally 
twisted,  others  with  the  leaves  intermediate  in  form.  The  capsules,  as  often  occurs  in 
this  genus,  are  variable  in  size  even  within  the  limits  of  a  single  tuft. 

B,  obconicum  is  easily  recc^^ised  from  B,  caspiticium  and  B.  intermedium^ 
by  the  broader  leaves  and  almost  or  quite  symmetrical,  larger  capsules. 

23.    Bryum  Donianum  Grev.  (Tab.  XLV.  C). 

Shorter  than  B.  capillare.  Stem  in  section  with  a  very  wide 
central  strand  ;  leaves  more  densely  crowded  in  short  comal  tufts, 
twisted  when  dry  but  hardly  spirally  contorted,  ovate-oblong, 
somewhat  acuminate,  nerve  strong,  excurrent  in  a  very  short 
point,  border  yellow,  of  several  rows  of  cells,  thickened; 
areolation  firmer,  margin  more  distinctly  and  regularly  toothed. 
Y 
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Capsule    resembling    that   of  B,  capillare,   especially  the   var. 
torquescens,  usually  somewhat  curved.     Dioicous. 

Hab.     Stony  ground  and  gravelly  banks  ;  not  common.     Fr.  summer. 

Much  resembling  B.  capillare y  but  known  by  the  characters  italicised  ;  the 
thickened  border  especially  is  characteristic ;  and  the  same  remark  applies  to  this 
structure  as  was  made  under  B,  pallens.  It  is  generally  of  a  more  reddish  tinge,  the 
leaves  somewhat  more  rigid  and  solid,  the  excurrent  nerve  shorter  and  more  rigid. 
It  is  a  southern  species. 

[Bryum   barbatum   Wils.    (B,  Stirtoni  Schp.,  Syn.)    (Tab. 

XLV.  D.). 

After  examination  of  an  original  specimen  (coll.  Stirton,  Ben  Ledi,  1864),  I  am 
convinced  that  this  plant  is  only  a  somewhat  poorly  marked  form  of  B.  capillare  var. 
eUgans,  It  agrees  exactly  with  certain  forms  of  that  plant  which  I  have  from  the 
continent.  It  must  therefore  be  erased  from  our  list.  Since  writing  this  note  I  see 
also  that  Arnell   has  arrived  at   the   same   conclusion   (cf.    Limprioit,  LAubmoose 

HI.  p.  785).! 


(SUB-SECTION  II.) 


24.    Bryum  erythrocarpum  Schwaeg.   (B.  sanguineum  Brid.) 

(Tab.  XLV.  E.). 

In  short,  loose  tufts,  often  with  a  tinge  of  red  ;  stems  slender, 
often  bearing  at  the  base  globose  multicellular  crimson  trans- 
lucent gemmas.  Leaves  crowded  or  distant,  rather  rigid,  erect 
when  dry,  not  forming  comal  tufts,  small,  narrowly  ovate- 
lanceolate  or  lanceolate,  margin  variously  revolute,  denticulate 
above ;  nerve  reddish,  vanishing  at  apex  or  excurrent  in  a  short 
mucro,  rarely  in  a  longer,  denticulate,  cuspidate  point ;  cells 
longly  hexagonal-rhomboid,  marginal  in  one  or  two  rows 
narrower,  but  rarely  forming  a  distinct  border.  Seta  slender, 
rather  flexuose,  1-1%  inches  long,  variously  hooked  above  ;  cap- 
sule sub-pendulous,  about  \\  lines  long,  narrowly  oblong-pyriform 
with  a  slender  tapering  neck,  slightly  incurved,  bright  crimson  or 
purplish,  rather  wide-mouthed  after  the  fall  of  the  lid,  which  is 
bright  shining  crimson,  conical -acuminate ;  peristome  rather 
large,  reddish.     Dioicous. 

Hab.     Sandy  and  peaty  heaths,  etc.     Common.     Fr.  summer. 

A  beautiful  species  when  in  good  fruit,  but  very  frequently  found  sterile  only, 
when  the  stems  and  branches  are  more  elongated.  The  red  radicular  gemmae,  which 
are  very  conspicuous,  are  characteristic  of  this  and  the  allied  B,  rubens,  and  as  in 
barren  plants  they  usually  occur  abundantly,  they  form  a  useful  feature  for  identifying 
these  plants ;  in  addition  to  which  the  leaf  is  distinct  in  form  and  structure.  The 
difficulty  probably  lies  principally  in  separating  the  various  species  of  the  group. 
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S.  atropurpureum  differs  in  the  shorter  capsule  with  abruptly  ending  neck,  B.  tnurale 
in  the  narrower  cells,  obtuse  lid  and  wider,  larger  capsule.  It  is  doubtful  whether  any 
differences  between  B.  cUropurpureum  and  B,  eryihrocarpum  founded  on  the  leaves, 
are  constant ;  these  however  in  the  present  plant  are  usually  longer  and  narrower, 
¥nth  the  nerve  more  decidedly  excurrent. 

Mr.  Nicholson  has  gathered  a  remarkable  plant  at  Crowborough,  Sussex,  differing 
very  conspicuously  from  the  type  of  ^.  erythrocarpum  in  the  wide  fruit,  tapering  to  a 
very  short  neck,  and  in  this  respect  coming  near  B,  atropurpureum;  the  other 
characters  are  however  rather  those  of  the  present  species,  but  the  lid  is  paler,  the 
peristome  teeth  yellowish,  not  reddish,  the  basal  cells  much  laxer.  It  nas  been 
variously  referred  to  several  rare  continental  species,  but  Dr.  Hagen's  opinion  is  that 
it  can  scarcely  be  separated  from  B,  erytkrocarpuni^  under  which  however  it  must 
probably  receive  the  rank  of  a  variety.  It  differs  from  B,  atropurpureum  markedly  in 
the  radicular  gemmae,  the  longer  seta,  and  the  tapering  though  very  short  neck. 

*  Bryum  rubens  Mitt.  (Tab.  XLV.  F.). 

In  straggling,  loose  tufts,  nearly  allied  to  B.  erythrocarpum » 
Leaves  with  the  marginal  cells  narrow  and  elongated  in  2-3  rows, 
forming  a  distinct,  often  coloured  border ;  cells  larger.  Capsule 
often  paler  and  less  brightly  coloured,  the  neck  a  little  less 
tapering  and  slender  ;  lid  large,  acutely  acuminate. 

Hab.     Sandy  ground,  very  rare.     Fr.  summer. 

The  presence  of  a  distinct  border  in  this  plant  is  of  less  value  as  a  specific 
character  than  at  first  appears,  inasmuch  as  traces,  at  times  very  distinct,  of  the  same 
structure  may  be  seen  in  B,  erythrocarpum.  There  is,  however,  in  addition  to  this,  a 
peculiar  habit  belonging  to  B.  rubens^  due  to  the  untidy  straggling  growth.  The  cells 
also  seem  to  be  distinctly  larger  than  in  B.  erythrocarpum.  The  radicular  gemmae  are 
present  as  in  that  species.  The  fruiting  characters  given  in  Ed.  I  appear  to  be  mostly 
unreliable. 

U5.    Biyum  atropurpureum  W.  &  M.    (B.  bicolor  Dicks., 
Braithw.  Br.  M.  Fl.)  (Tab.  XLV.  H.). 

In  close  tufts,  resembling  B,  erythrocarpum,  but  usually- 
shorter  and  more  compact ;  without  radicular  bulbils ;  leaves  a 
little  wider,  but  not  constantly  so  ;  nerve  rather  less  excurrent, 
sometimes  vanishing.  Seta  short,  less  than  one  inch  in  height, 
arcuate  above ;  capsule  pendulous  or  nearly  so,  small,  thick,  and 
short,  less  than  one  line  in  length,  shortly  oblong  or  obovate,  with 
an  indistinct  neck  abruptly  passing  into  the  seta,  deep  purple- 
red,  slightly  contracted  at  the  mouth,  lid  bright  red,  shining,  wide, 
conical,  shortly  apiculate.     Dioicous. 

Var.  j8.  gracilentum  Tayl.  Taller  and  more  slender  ;  leaves 
broader,  the  nerve  often  vanishing  below  apex.  Bulbiform 
gemmae  are  borne  in  the  axils  of  the  upper  leaves, 

Hab.  Clay  banks,  roadsides,  etc.  Common.  The  var.  ^  with  the  type, 
.frequent.     Fr.  early  summer. 
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Easily  recognised  by  its  bright  red  fruit,  which  differs  from  that  of  the  allied* 
species  in  the  abruptly  ending  neck,  not  tapering  into  the  seta,  and  in  its  generally^ 
short,  thick  outline  ;  it  is  not  unlike  that  of  B,  argenteum^  with  which  it  often  grows, 
but  the  vegetative  part  is  quite  difierent.  When  barren  it  is  with  difficulty  separated 
from  the  preceding  species  ;  indeed  it  is  not  safe  to  attempt  to  separate  barren  plants 
except  in  the  case  of  well-marked  forms.  The  leaves  however  are  usually  closer  and 
less  elongated,  the  habit  less  sirag^Iing  ;  while  the  globose  basal  gemmae  appear  to  be 
absent  here  ;  axillary  bud-like  gemmae  sometimes  occur,  but  not  commonly  in  the 
type.  The  var  /3  is  often  very  small  and  slender,  the  leaves  often  obtuse  in  outline, 
variable  and  indeed  deformed. 

Bryum  Barnesii  Wood  (Schp.  Syn. )  appears,  in  part  at  least,  to  belong  here^ 
I  have  only  seen  a  single  stem,  labelled  as  collected  by  Barnes,  and  the  areolation, 
both  upper  and  lower,  agrees  very  nearly  with  some  forms  of  the  present  species,, 
scarcely  with  B,  argenieum^  to  which  Braithwaite  refers  it ;  the  cells  being  exactly 
rhoml)oid-hexagonal  with  very  thin  walls,  while  B.  argenieum  has  the  cells  more  or 
less  distinctly  incrassate  ;  nor  is  there  anything  in  the  habit  or  leaf  form  to  recall  that 
species.  Possibly  more  than  one  plant  was  included  in  his  gatherings,  and  in  any 
case  the  specimens  appear  to  represent  one  of  those  undeveloped,  somewhat  abnormal 
l>arr6n  forms  not  uncommon  in  this  genus,  and  often  impossible  of  identification. 

26.    Bryum  muraJe  Wils.  (Tab.  XLV.  G.). 

Resembling  B,  erythrocarpum,  but  in  more  dense,  compact 
cushions ;  the  leaves  crowded  in  terminal  tufts,  more  rigid,  wider 
at  the  base,  oblong,  acuminate,  margin  narrowly  reflexed,  nerve 
thick,  excurrent  in  a  cuspidate  point ;  cells  distinctly  narrower 
than  in  the  two  preceding  species,  narrowly  linear  ^rhomboid, 
rectangular  at  base.  Seta  ^-/  inch  long,  arcuate  or  hooked 
above,  capsule  sub-pendulous  or  inclined,  finally  often  horizontal^ 
larger  than  in  B.  erythrocarpum,  li  lines  long,  wider,  oblong- 
pyriform  or  widely  pyriform,  neck  shorter  and  much  less 
tapering;  bright  red,  sometimes  contracted  at  the  mouth, 
persistent ;  lid  large,  obtuse  or  scarcely  apiculate,  shining. 
Dioicous. 

Hab.     On  mortar  of  walls  ;  not  common.     Fr.  early  summer. 

In  the  form  of  fruit  this  sj^cies  is  somewhat  intermediate  between  B.  erythro- 
carpum and  B.  atropurpureum^  being  less  tapering  in  the  neck  than  the  former  and 
more  so  than  in  the  latter  ;  but  it  is  larger  than  either,  with  a  more  elevated  lid  ;  the 
narrow  cells  form  a  good  and  easily  observed  character  by  which  even  barren  plants 
may  be  known.  The  old  black  capsules  of  the  previous  year  may  usually  be  found 
on  the  same  tuft  with  the  ripening  ones.  B  mutaU  appears  to  prefer  the  mortar  of 
new  walls,  and  sometimes  disappears  suddenly  from  spots  where  it  has  been  very 
abundant.  Like  B.  csspiticium^  it  sometimes  has  the  capsules  small-mouthed  and 
inflated  or  widely  pyriform.  I  have  found  it  in  very  fine  fruit,  but  with  this 
condition  of  capsule  very  marked  ;  and  in  Wilson's  Herbarium  there  is  a  drawing  of 
the  same  form,  labelled  **  forma  niicrcstotna"  from  Bangor  ;  it  has  then  a  very 
diflerent  appearance  from  the  typical  form,  but  as  the  fruit  ripens  the  distinctiveness 
diminishes.     It  is  possible  that  it  is  in  some  degree  a  pathological  condition. 

These  three  species,  B,  erythrocarpum ,  B.  atropurpureum^  and  B.  muraU^  form 
a  distinct  and  natural  group,  characterised  by  their  blood-red  capsules  and  small 
leaves  of  a  fairly  uniform  type,  acuminate  with  the  nerve  shortly  excurrent  and  with 
small,  rather  narrow  cells.  B,  murale  forms  a  somewhat  intermediate  link  with  the 
next  group  in  areolation  and  leaf-outline,  but  differs  widely  in  the  acuminate,  acute 
leaves  and  cuspidate  nerve  point. 
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-27.    Bryum  aJpinum  Huds.  (Tab.  XLV.  I.). 

In  dense,  wide  tufts,  rigid ,  robust,  1-3  inches  high,  usually  of 
a  deep  glossy  crimson,  or  variegated  with  red  and  green,  with  few 
branches.  Leaves  usually  sub-equal,  erecto-patent,  when  dry  not 
much  shrinking  nor  twisted,  straight  and  closely  imbricated,  and 
very  glossy,  narrowly  oblong-lanceolate,  obtuse  or  acute,  not  or 
rarely  acuminate,  decurrent,  concave,  margin  reflexed,  entire  or 
faintly  denticulate  at  apex,  nerve  thick,  vanishing  below  or 
reaching  apex,  rarely  slightly  excurrent,  purple,  cells  narrowly 
linear -rhomboid,  usually,  in  the  older  leaves  especially,  narrowly 
linear  and  incrassate,  narrower  still  towards  margin  but  not 
forming  a  distinct  border.  Seta  flexuose,  about  i  inch  high, 
capsule  variable,  \-\\  lines  long,  pendulous  or  inclined,  deep  red, 
pyriform,  with  a  tapering  neck,  small-niouthed,  p)ersistent  ;  lid 
flossy,  mamillate.     Peristome  reddish.     Dioicous. 

Var.  ^.  viride  Husn.  More  slender,  leaves  less  closely 
.imbricated,  often  wider,  pale  green  or  very  slightly  tinged  with 
red,  more  acute  ;  cells  a  little  wider,  less  incrassate. 

Var.  7.  distantifolium  Dixon,  Handb,  Ed,  /.  Tall,  robust, 
green  above,  pale  yellowish  brown  below.  Leaves  large,  long, 
distant,  divergent,  tapering,  rather  more  loosely  areolate. 

Var.  3.  meridionale  Schp.  Leaves  more  rigid,  narrower,  the 
upper  very  narrowly  oblong-lanceolate,  cells  narrower,  longer. 

Hab.  Wet  alpine  and  sub-alpine  rocks  ;  rarely  on  less  elevated  heaths ; 
common,  except  in  the  lowlands.  The  var.  /3  at  low  altitudes,  not  common.  The 
var.  7  on  stones  in  a  mountain  stream,  Honister  Pass,  Cumberland,  1895  (Dixon), 
The  var.  8,  Cornwall,  Yorlcshire.     Fr.  rather  rare,  summer. 

One  of  the  most  beautiful  of  our  mosses,  with  a  splendid  almost  metallic  lustre 
and  rich  colouring.  The  var.  viride  is  in  its  extreme  form  a  very  distinct  and 
different  looking  plant,  resembling  B.  Mildeanum  very  closely  ;  intermediate  forms 
between  it  and  the  type  may,  however,  often  be  found.  B,  alpinum  is  the  type  of 
another  well-defined  group,  including  also  B,  j^emmiparum,  B.  MUhlenbeckiiy  and  B, 
Mildeanum^  known  by  their  deep  red  capsules,  the  leaves  erect  and  imbricated  when 
dry  and  little  altered,  more  or  less  oval-oblong,  obtuse  or  slightly  acute,  hardly 
acuminate,  with  the  nerve  vanishing  or  at  most  shortly  mucronate,  and  the  cells 
frequently  very  narrow.  It  can  hardly  be  confused  with  any  species  except  the  ones 
in  question  ;  of  these  B.  MUhlenbeckii  differs  in  the  obtuse,  cucullate,  widely  areolate 
leaves,  B.  gemmiparum  in  the  shorter  stems,  wider,  less  pointed,  less  rigid  leaves 
with  rather  wider  cells,  and  B.  Mildeanum^  as  pointed  out  under  that  species,  in  the 
colour,  the  more  excurrent  nerve,  wider  cells,  and  other  points. 

The  var.  distantifolium  is  a  marked  form,  well  deserving  of  notice ;  the  leaves 
4ure  much  more  distant  than  in  any  form  I  have  seen  of  this  species,  not  imbricated, 
spreading  or  divergent,  longer  and  larger  than  in  the  type,  and  of  the  same  colour  as 
an  the  var.  inride. 
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28.  Bryum  gemmiparum  De  Not.  (Tab.  XLV.  J.). 

Resembling  B.  alpinum,  but  paler,  in  shorter,  stunted 
tufts  ;  the  young  shoots  bright  green,  the  older  reddish.  Leaves 
wider,  ovate,  shortly  and  widely,  almost  obtusely  pointed,  not 
glossy,  nerve  vanishing  below  apex  or  just  reaching  it ;  cells 
wider,  narrowly  hexagonal-rhomboid,  thin-walled,  narrower  at 
margin,  which  is  slightly  reflexed  below  ;  nerve  thinner.  Gemmae 
frequently  occur  among  the  upper  leaves.  Capsule  oblong- 
pyriform,  reddish.     Dioicous. 

Hab.  Rocks  in  and  by  water ;  R.  Usk,  Monmouth ;  R.  Grwyne,  Brecon. 
Both  sterile.     Fr.  spring. 

A  Mediterranean  species,  intermediate  between  B.  alpinum  and  B,  Muhlen- 
beckii ;  the  leaves  wider  and  more  obtuse  than  in  the  former,  with  wider  cells;  less 
obtuse  and  cucullate  than  in  the  latter,  and  with  narrower  areolation.  It  is  also  of  a 
paler  colour  than  either.  It  is  probable  that  it  should  be  ranked  as  a  sub-species  of 
one  or  the  other. 

29.  Bryum  MiihlenbeckU  B.  &  S.  (Tab.  XLV.  K.). 

•  Resembling  B,  alpinum  but  more  slender,  scarcely  glossy^ 
rather  less  brightly  coloured,  olive  green,  tinged  with  deep  red. 
Leaves  wider,  ovate  and  elliptic,  with  the  apex  obtuse  or 
obtusely  apiculate,  strongly  incurved  and  cucullate,  nerve  stout, 
vanishing  in  the  apex  ;  cells  widely  hexagonal,  much  laxer  than 
in  B.  alpinum.  Capsule  oblong-pyriform,  small,  reddish  brown, 
Dioicous. 

Hab.     Wet  places  in  mountains,  very  rare.     Fr.  late  summer. 

A  very  distinct  species,  not  found  in  fruit  in  this  country  ;  but  well  distinguished 
by  its  superficial  resemblance  to  B.  alpinuTti^  but  with  broad,  obtuse,  cucullate  leaves 
with  much  looser  areolation. 

When  growing  in  mountain  streams  it  sometimes  simulates  a  short  purplish  form 
of  /?.  pseudo-triqtutrum^  but  the  similarity  disappears  entirely  when  dry,  owing  to  the 
twisting  and  shrinking  of  the  leaves  in  the  latter. 

30.  Bryum  Mildeanum  Jur.  (Tab.  XLV.  L.). 

Resembling  Bryum  alpinum  var.  viride.  Tufts  swollen, 
soft,  pale  green,  bright  or  shining,  brown  or  red  in  the  interior ; 
stems  slender,  red  below,  i-2  inches  high.  Leaves  sub-equal, 
very  concave,  lower  widely  oval-acuminate ,  upper  narrower, 
elliptic-oblong,  gradually  acute  or  slightly  acuminate,  erecto- 
patent,  less  crowded  than  in  the  above-mentioned  plant  and 
smaller,  erect  and  appressed  when  dry ;  margin  widely  reflexed 
or  revolute,  plane  at  ap)ex,  entire  or  obsoletely  denticulate  at 
point,  nerve  strong,  red   in   the  older  leaves,  yellowish  in  the 
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upp)er,  excurrent  in  a  stout  straight  mucro.  Areolation  much 
wider  than  in  typical  B,  alpinum,  and  distinctly  wider  than  in 
the  var.  viride,  especially  in  the  lower  leaves ;  hexagonal- 
rhomboid,  thin-walled.  Capsule  purple-red,  clavate-pyriform. 
Dioicous. 

Hab.  On  rocks  and  in  sand  in  and  near  mountain  streams  ;  rare.  Fruit  very 
rare,  not  found  in  Britain,  ripening  in  late  summer. 

This  plant  comes  very  near  to  the  green,  laxer-leaved  form  of  ^.  alpinum^  and  it 
is  quite  possible  that  it  may  eventually  have  to  be  classed  as  a  sub-species  of  that 
plant.  I  have  however  found  the  two  growing  closely  intermixed,  almost  indis- 
tinguishable even  with  the  lens,  yet  under  the  microscope  retaining  their  characters 
constantly.  B.  alpinum  almost  always  shows  some  slight  trace  of  vinous  red  on  the 
nerve  and  margin  at  least  of  some  (even  among  the  upper  ones)  of  the  leaves,  which 
are  all  of  nearly  equal  width  ;  and  in  the  var.  viride  the  lower  part  of  the  stem,  as 
well  as  the  older  leaves,  is  rather  brown  than  red,  and  the  nerve  either  vanishes 
below  the  apex  or  is  barely  excurrent.  In  B,  Mildeanum^  on  the  other  hand,  the 
upper  leaves  never  show  any  trace  of  red,  and  are  usually  of  a  brilliant  green,  rarely  if 
ever  found  in  the  other  species ;  while  the  lower  leaves  and  the  lower  part  of  the 
stem  are  often  bright  brownish  red,  though  not  constantly  so  ;  the  lower  leaves,  also, 
are  almost  always  distinctly  wider  than  the  upper,  with  more  acuminate  points  and 
laxer  areolation,  the  latter  being  constantly  wider,  or  at  leiist  as  wide  as  in  the  most 
laxly  areolated  leaves  of  the  allied  plant ;  and  the  nerve  is  always  excurrent,  usually 
in  a  distinct,  rigid  mucro,  which  is  longest  in  the  lower  leaves.  It  will  be  seen  from 
this  that  the  lower  leaves  form  the  safest  guide  to  the  identity  of  the  species,  except  as 
regards  colour. 

Considerable  variation  occurs  in  the  -slenderness  ,of  the  stems,  but  in  other 
respects  it  is  fairly  constant  in  character ;  our  British  plant  app>ears  to  be  usually 
more  robust  than  the  continental  one  ;  I  have  gathered  it  in  numerous  localities  in 
England,  Scotland,  and  Wales,  always  taller  and  stronger  than  is  usual  on  the 
continent,  judging  from  specimens  and  descriptions.  With  the  exception  of  the  green 
forms  of  Bryum  alpinum^  I  have  found  no  difficulty  in  recognising  it  at  once  in  the 
field  from  any  of  our  other  species,  by  the  brilliant  green  tufts  with  concave,  shortly 
pointed  leaves.  The  margin  is  often  described  and  Hgured  as  strongly  revolute,  but  I 
have  usually  found  it  only  slightly,  though  widely  reflexed,  so  that  viewed  under  the 
microscope  it  has  somewhat  the  appearance  of  the  flat  edge  of  a  dish  or  platter. 

B.  j^emmiparum  differs  in  the  more  densely  imbricated  leaves,  which  are  rather 
more  obtuse,  with  the  nerve  scarcely  excurrent,  and  the  margin  less  widely  and  less 
strongly  reflexed.  B.  caspiticium  resembles  it,  but  \$>  known  by  the  more  tapering 
leaves  with  long  hair-points. 

31.     Bryum  Dixoni  Card,  ex  Nicholson  in  Rev.  Bry.  jgoi,  p.  7J 

(Tab.  LXIII.  E.). 

In  dense  compact  tufts,  scarcely  half-an-inch  high,  yellowish 
green,  glossy,  golden  yellow  when  dry,  dark  brown  below. 
Stems  slender,  filiform,  fragile,  branched.  Leaves  crowded, 
erecto-patent,  when  dry  appressed  and  closely  imbricated,  not 
much  altered,  nor  twisted,  very  small,  less  than  i  mm.  in  length, 
very  widely  ovate,  not  or  scarcely  acuminate,  very  shortly 
pointed,  concave,  slightly  decurrent  ;  margin  plane,  entire  or 
denticulate  at  apex  ;  nerve  strong,  yellow,  very  wide  at  base, 
ceasing  at  apex  or  excurrent  in  an  exceedingly  short  mucro. 
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Upper  cells  somewhat  incrassate,  small,  rhomboid,  a  few  rows  at 
margin  narrower,  but  not  forming  a  distinct  border,  basal  cells 
larger,  rectangular,  towards  angles  quadrate,  becoming  reddish. 
Inflorescence  and  fruit  unknown. 

Hab.  On  the  face  of  rocks  in  bed  of  stream,  Ben  Narnain,  Argyllshire,  1898 
(Dixon). 

Very  distinct  from  all  our  British  species ;  perhaps  most  resembling  B.  atropur- 
pureum^  which,  however,  has  narrower  more  pointed  leaves  with  recurved  margins 
and  distinctly  narrower  areolation.  Tn  habit  and  in  its  station  it  resembles  B. 
ciaviger  Kaur.,  a  continental  species,  but  is  quite  distinct  under  the  microscope. 
In  general  appearance  it  is  also  a  little  like  small  forms  of  B.  filiforyne^  but  the 
areolation  and  general  leaf  structure  is  entirely  different. 

Short  axillary  gemmiform  shoots  sometimes  occur  on  the  stems. 

32     Bryum  arf^enteum  L.  (Tab.  XLVl.  A.). 

In  close  tufts  or  patches,  J-i  inch  high,  pale  green  or  whitish, 
silvery  and  shining  when  dry,  slender,  with  terete  julaceous 
branches.  Leaves  closely  imbricated,  hardly  altered  when  dry, 
small,  widely  ovate  or  obovate,  variously  apiculate  or  acuminate, 
very  concave,  margin  plane,  entire  ;  nerve  thin,  vanishing 
considerably  below  the  summit  ;  cells  small,  narrowly  hexagonal ; 
usually  somewhat  vermicular,  obtuse  at  the  ends,  and  incrassate  ; 
wider  at  base ;  all  very  pellucid,  the  lower  very  slightly  chloro- 
phyllose,  the  upper,  often  for  half  the  leaf,  quite  colourless  and 
hyaline.  Seta  short,  about  i-inch  high,  arcuate  at  the  top ; 
capsule  pendulous,  rarely  more  horizontal  by  the  stronger  curving 
of  the  seta,  very  small,  hardly  i  line  in  length,  shortly  oblong, 
with  a  very  short  hardly  tapering  neck,  slightly  contracted  below 
the  wide  mouth  when  dry,  reddish  brown,  lid  wide,  conical, 
orange  ;  peristome  deep  orange  below,  paler  above.     Dioicous. 

Var.  /3.  ma  jus  B.  &  S.  In  taller,  swollen,  greener  tufts  ; 
branches  stouter  ;  leaves  chlorophyllose  almost  to  apex.  Capsule 
hardly  raised  above  the  branches. 

Var.   7.    lanatum   B.  &  S.    (Mnium   lanatum    P.    Beauv.). 

Shorter,  with  shorter  branches,  hoary  with   the  long,  flexuose, 

hyaline,    acuminate   points    of    the    leaves,  chiefly  or    entirely 

formed  of  the  percurrent  or  excurrent  nerve,  very  white  when 

dry. 

Hab.  Waste  ground,  cinders,  roofs,  etc.  Abundant.  The  varieties  fi  and  y 
more  rare  ;  var.  majus  in  moister,  shady  situations ;  var.  lanaium  in  dry,  warm 
spots.     Fr.  late  autumn. 

One  of  the  most  easily  recognised  of  our  species,  resembling  most  Pla^iobryum 
Zierii^  but  differing  in  the  smaller  cells,  absence  of  red  tinge  and  other  points 
mentioned  under  that  plant.     The  silvery  tint  is  due  to  the  extreme  thinness  of  the 
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texture  of  the  leaves,  the  upper  part  usually  devoid  of  chlorophyll,  and  the  lower 
half  only  faintly  coloured.  It  exhibits  some  variation  in  leaf  form  and  habit,  but  hardly 
to  such  an  extent  as  not,  in  general,  to  be  easily  recognised.  The  varieties  described 
above  are  the  extreme  forms  induced,  the  one  by  a  rich  and  moist  habitat,  the  other 
by  drought  and  exposure  to  the  sun.  In  the  var.  lanatum  however  a  very  distinct 
structural  change  occurs  through  the  nerve  becoming  prolonged  into  the  acumen,  and 
frequently,  indeed  in  the  best  marked  forms  normally  excurrent. 


F.  RHODOBRYUM. 


33.     Bryum  roseiim  Schreb.    (Mnium  roseum  Weis ;  Bryum 
proliferum  Sibth.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLVI.  B.). 

Gregarious  or  in  large  loose  mats;  producing  subterranean 
stolons,  with  stems  i-2  inches  high,  somewhat  branched,  robust, 
clothed  for  some  distance  upwards  with  minute,  appressed, 
scale-like  leaves,  the  terminal  suddenly  enlarged, /brwi/w^tf  w/V/? 
terminal  rosette,  deep  green,  horizontally  spreading  or  erecto- 
patent,  erect  and  flexuose  when  dry,  very  long,  j-5  or  even 
6  lines,  i|  lines  wide,  spathulate from  a  narrow  base,  acute,  the 
apex  somewhat  twisted  ;  margin  narrowly  recurved  below  and 
entire  ;  in  the  upper  half  plane,  spinulose-dentate ;  nerve 
narrow  above,  vanishing  at  some  distance  below  apex.  Areolation 
rather  large,  regularly  elongate-hexagonal ,  larger  and  looser  at 
base,  all  thin-walled  and  highly  chlorophyllose,  or  the  lowest 
hyaline.  Capsules  often  two  or  three  together,  on  long  stout 
setae  i-ij  inches  high,  pendulous,  oblong-cylindrical  with  a  short 
neck,  slightly  incurved,  brown  ;  lid  conical,  obtusely  apiculate ; 
peristome  large.     Dioicous. 

Hab.     Woods  and  shady  hill-sides,  not  common.      Fruit  very  rare,  late  autumn. 

A  splendid  plant,  with  beautiful  rosettes  of  leaves  sometimes  as  much  as  an  inch 
across.  The  stems  are  frequently  continued  beyond  one  rosette,  subsequently  form- 
ing another,  and  innovations  are  produced  below  the  flowers.  In  habit  this  species 
resembles  a  Mnium,  such  as  M.  spinosutn,  but  the  areolation  is  quite  Bryoid,  as  is  the 
peristome.  The  fruit  is  exceedingly  rare,  and  has  only  been  found  in  three  or  four 
British  localities. 


79.    MNIUM  L.  (emend.  B.  &S.). 

Plants  usually  tall  and  robust  with  large  leaves.  Fertile 
stems  erect,  the  terminal  leaves  usually  larger,  forming  a  rosette  ; 
often  producing  barren  basal  branches  of  a  different  form, 
frequently  long,  slender  and  prostrate  or  arched,  rooting  at  the 
ends,  the  leaves  sub-equal;  branching  basal,  rarely  from  below 
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the  inflorescence.  Leaves  usually  large,  rounded  or  more  or  less 
elliptic  or  Ungulate,  often  with  a  distinct  border,  frequently 
spinosely  toothed ;  nerve  rarely  longly  excurrent ;  cells  rounded- 
hexagonal  or  quadrate-hexagonal ,  rarely  elongate ;  often  large^ 
smooth.  Capsule  more  or  less  pendulous  or  horizontal,  oblong- 
cylindric  or  oval,  not  pyriform  ;  lid  mamillate,  acuminate  or 
rostrate;  calyptra  very  narrow,  fugacious.  Peristome  as  in  the 
Section  Eu-Bryum  of  Bryum,  but  with  the  cilia  smooth  or  nodose,, 
hardly  appendiculate. 

A  genus  of  very  fine,  handsome  mosses,  with  large  pellucid 
leaves,  usually  with  a  border,  which  is  much  more  distinct  than  in 
Bryum,  and  sometimes  thickened  ;  and  with  very  different 
areolation,  the  cells  being  nearly  as  broad  as  long  (except  at  the 
base)  and  hardly  ever  rhomboidal.  The  capsule  also  is  different, 
being  more  frequently  horizontal,  rarely  with  a  distinct  or  taper- 
ing neck,  and  hence  not  pyriform  in  outline  ;  the  Kd  too  is 
frequently  beaked.  The  prostrate  or  arched  barren  shoots  are 
only  present  in  a  certain  number  of  our  species,  in  the  others  the 
barren  innovations  are  erect,  but  with  the  leaves  sub-equal,  and 
are  usually  taller  and  more  slender  than  the  fertile  ones. 

Deriv. — iivLov  (mnion),  moss. 

/Leaf  margin  entire 2 

\  Leaf  margin  toothed 4 

/Marginal  cells  scarcely  distinct,  all  cells  rather  elongate  t2.  cinclidioides 

\Marginal  cells  long  and  narrow,  forming  a  distinct  l)order 3 

/  Margin  usually  thickened  (2-4  stratose) ;  dioicous  ;  capsule  oval  ...13.  punctatum 
^\ Margin  not  thickened,  i -stratose  ;  synoicous  ;  capsule  roundish.../^,  suhglobosum 

|Ls.  not  bordered //.  stella>e 

^\Ls.  with  thickened  border   5 

/Border  simply  serrate,  the  teeth  single,  in  one  rank    6 

^\Border  with  the  teeth  in  pairs  in  a  double  rank   9  • 

,/Ls.  ligulate,  obtuse,  undulate  4.  undulatum 

\L«J.  ovale  or  roundish,  scarcely  undulate   7 

^/Stem  1-3  inches;  cells  26-40 /i,  in  divergent  rows  8- 

'\Stems  \'\  inch  ;  cells  alx)ut  20^*1  not  arranged  in  rows  2.  cuspidcUum 

«/ Dioicous;  Is.  usually  acute  ;  lid  conic  « /.  affine 

\ Synoicous  ;  Is.  usually  obtuse  ;  lid  rostrate  j.  rostralum 


ri^s.  lanceolate,  scarcely  decurrent  ;  lid  mamillate  j.  hornum 

^\Ls.  wider,  with  longish  decurrent  wings;  lid  conic,  rostrate  10 

f  Cells  in  divergent  rows  ;  Is.  2-3  lines  long  10.  spinosum 

(^  Cells  not  arranged  in  rows  ;  Is.  inline  or  less    II 


/Cells  in  divergent  rows  ;  Is.  2-3  lines  long  10.  spinosum 

/Cells  hexagonal,  small,  alxmt  12-15 /A  ;  dioicous  7.  orthorrhynckum 

\Cells  rounded  at  the  corners,  al)out  20  \k 12 

/Synoicous;  nerve  not  spinulose  at  back 6.  serratum 

\Dioicous;  nerve  usually  spinulose  at  Ijack 15 


■■I 


Ls.  somewhat  distinct,  much  shrinking  when  dry,  plant  of  l)anks  of  streams 

9.   ripatium 
Ls.  close,  sharply  toothed,  not  much  shrinking,  plant  of  mountain  rocks 

8.  lycopoiiioides 
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1.     Mnium   afflne   Bland.    (M.    cuspidatum    Neck.,    Braithw. 
Br.  M.  Fl.)  (Tab.  XLVI.  C). 

Stems  usually  moderately  tall,  with  long  sterile  shoots 
arched  or  prostrate ;  bright  pale  green,  loosely  tufted,  i-2  inches 
high,  radiculose  below.  Stem-leaves  ovate,  the  upper  larger,. 
oblong-elliptic,  usually  somewhat  acute  rarely  more  obtuse  and 
apiculate,  2I-3I  lines  long,  narrowed  and  decurrent  at  base; 
leaves  of  sterile  shoots  usually  complanate  in  two  rows,  more 
distant,  wider,  ovate  or  obovate-spathulate,  often  hardly  narrowed 
at  base  and  scarcely  decurrent,  largest  in  the  middle  of  the  shoot ; 
all  much  crisped,  curled  and  undulate  when  dry,  margin  bordered 
with  3-5  rows  of  narrow-linear,  cartilaginous  cells,  yellowish,, 
spinose  in  the  upper  half  with  a  single  row  of  sharp,  rather 
distant,  slender  teeth  usually  composed  each  of  a  single  row  of 
three  cells,  but  variable ;  nerve  reaching  to  apex  or  vanishing  in 
the  apiculus;  cells  large,  variable  in  size  (2^40  iij,  broadly  oval- 
hexagonal,  arranged  in  oblique  lines  radiating  from  the  nerve,  at 
apex  rather  smaller  and  more  rounded,  at  base  larger  and  sub- 
rectangular,  all  chlorophyllose,  thin-walled,  scarcely  collenchyma- 
tous.  Capsules  usually  aggregated,  2-4  together,  on  long  setae 
(i-ij  in.),  pendulous,  elongate-elliptic,  2  lines  in  length,  yellowish 
brown,  finally  brown  ;  lid  conical,  apiculate.  Dioicous,  Male 
flower  discoid,  terminal. 

Var.  p.  elatum  B.  &  S.  (var.  elatum  and  M.  Seligert  ]\xr., 
Braithw.  Br.  M.  Fl.).  Tall,  robust,  2-4  inches  high,  sterile 
branches  erect ;  leaves  large,  less  strongly  spinose  with  short 
blunt  teeth,  usually  of  1-2  cells  each ;  areolation  usually  smaller, 
more  incrassate,  sometimes  slightly  collenchymatous  ;  leaves  more 
markedly  decurrent. 

Var.  7.  rugicum  B.  &  S.  (M.  rugicum  Laur.).  Small,  dull 
green,  leaves  small,  short,  margin  almost  entire  or  with  only  a 
few  obtuse  almost  obsolete  teeth. 

Hab.  Damp  ground  in  woods,  etc.  Common.  The  vars.  iS,  7,  in  bogs  and 
marshes,  less  common.     Fruit  rare,  in  spring. 

This  species  varies  very  greatly,  and  is  difficult  to  describe  with  precision. 
It  could  only  however  be  confused  with  the  two  following  species,  and  of  these  M. 
cuspidatum  has  the  leaf-cells  very  markedly  smaller,  indeed  only  about  half  the  size  ; 
while  M.  rosircUum  differs  in  the  synoicous  inflorescence,  and  the  rostrate  lid.  When 
these  characters  are  not  present  there  is  frequently  some  difficulty  in  the  determination  ;. 
but  M.  rosiraium  has  generally  more  oblong,  obtuse  leaves  with  the  serraiures  usually 
very  small  and  often  all  but  wanting  ;  they  are  also  less  decurrent,  and  broader  at  the 
base,  but  it  is  not  always  safe  to  determine  barren  specimens.  Af.  affine  is  usually  a 
•  more  robust  species  than  either  of  the  other  two. 


Digitized  by  VjOOQIC 


380  BRYACEit. 

I  am  unable  to  consider  M,  Seligeri]yxx.  a  good  species.  The  differences  between 
it  and  the  var.  elatum  oi  M.  affine  at  the  best  are  but  slight,  and  the  form  of  theserra- 
tures,  which  appears  to  furnish  the  most  important  character,  is  very  variable,  and 
leaves  may  be  found  on  the  same  stem  exhibiting  the  normal  type  together  with  that 
of  M.  Seligeri^  and  with  intermediate  stages.  The  tall  fine  plants  with  the  sterile 
shoots  erect  are  very  different  from  typical  M,  affine^  but  this  is  also  characteristic  of 
the  var.  elatum.  I  have  not  found  the  convex  form  of  the  leaves,  the  strongly 
decurrcnt  base,  the  smaller  incrassate  cells,  and  the  small  obtuse  serratures,  at  all 
constantly  correlated.  Thus  in  German  specimens  distributed  as  M.  inside  Mitt. 
^i.e.  M.  Seligeri  Jur.)  by  Dr.  Fr.  Miiller,  with  the  typical  short  blunt  serratures,  the 
leaves  are  hardly  decurrent,  the  cells  very  large,  and  the  cell-walls  not  at  all 
incrassate  ;  on  the  other  hand,  fine  fruiting  plants  collected  by  Grebe  in  Thuringia 
and  distributed  as  M,  Seligeri  (but  which  should  doubtless  be  classed  as  M.  affine  var. 
elatum)^  have  the  spines  very  long  and  slender,  formed  of  three  cells,  but  the  leaves 
very  strongly  decurrent,  and  convex  on  the  upper  surface. 

2.  Mnium   cuspidatum   Hedw.   non   Neck.    (M.    silvaticum 

Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  XLVI.  D.). 

Less  robust  than  M,  affine ;  young  shoots  bright  pale  green, 
older  stems  dark  green  ;  in  wide  patches.  Sterile  shoots 
prostrate  or  sub-erect,  slender.  Stem  leaves  decurrent,  oval- 
oblong,  the  upper  larger,  1-2  lines  long,  obovate-spathulate ; 
those  of  the  branches  shorter,  smaller,  rounded-oval ;  all  acute, 
shortly  cuspidate,  much  crisped  when  dry  ;  border  of  3-5  rows  of 
yellowish  cells,  with  a  single  row  of  small  spinose  teeth  in  the 
upper  half,  each  tooth  as  a  rule  composed  of  a  single  spiniform 
cell  ;  nerve  vanishing  below  or  in  the  cuspidate  point.  Cells 
small,  about  20  fi  in  diameter,  hexagonal,  somewhat  incrassate 
and  collenchymatous,  not  seriate,  at  apex  rather  smaller,  at  base 
somewhat  larger  and  longer,  sub-rectangulap.  Seta  pale,  solitary  ; 
capsule  pale,  sub-pendulous,  oval-oblong,  lid  conical,  obtuse; 
peristome  yellow.     Synoicous. 

Hab.     Damp  ground  and  rocks  "in  woods,  etc.  ;  common.     Fr.  spring. 

A  smaller  species  than  the  last,  and  readily  distinguished  from  that  and  M. 
rostratum  by  the  cells  only  about  half  the  size,  not  arranged  in  radiating  rows,  and 
more  angular.  It  may  be  recognised  in  the  field  by  the  smaller,  shorter,  more  acute 
leaves,  with  the  borders  more  finely  and  sharply  toothed.  All  the  other  species  with 
Iwrdered  and  serrated  leaves  have  them  usually  narrower  and  longer  and  always  with 
double  rows  of  teeth. 

3.  Mnium  rostratum  Schrad.  (Tab.  XLVI.  F.). 

Dark  green,  in  loose  patches.  Stems  erect,  short,  sterile 
branches  long,  prostrate  or  arched.  Leaves  usually  oblong  or 
slightly  obovate^  less  tapering  at  the  base,  rounded  and  obtuse 
and  often  flattened  at  the  summit,  with  a  short  apiculus,  slightly 
decurrent,  crisped  and  undulated  when  dry ;  those  on  the  sterile 
shoots   two-ranked,   somewhat   complanate ;  comal  leaves  of  the 
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stems  much  enlarged,  2-2J  lines  long ;  margin  strongly  bordered, 
with  a  single  row  of  irregular  teeth  in  the  upper  half,  which  are 
usually  small,  thick,  and  obtuse,  often  almost  obsolete ;  nerve 
reaching  apex  ;  cells  resembling  those  of  M.  a  fine,  but  a  little 
smaller,  about  25  /*  in  their  shortest  diameter,  collenchymatous, 
and  often  slightly  incrassate.  Capsules  often  aggregate,  horizontal 
or  sub-pendulous,  oblong-oval,  pale ;  lid  with  a  long,  straight  or 
curved,  rostrate  beak,  yellow  ;  calyptra  rather  persistent  ; 
peristome  yellow.     Synoicous, 

Hab.     Rocks  and  shady  banks ;  frequent.     Fr.  spring. 

Easily  distinguished  from  the  two  preceding  species,  when  in  fruit,  by  the  long 
beak  of  the  lid.  When  barren  the  more  oblong,  obtuse  leaves  will  generally 
distinguish  it,  besides  which  the  cells  are  larger  and  the  serratures  more  obtuse  than 
in  M.  cuspidatum ;  but  as  observed  under  M,  affine^  it  is  sometimes,  in  the  barren 
state,  more  difiicult  to  separate  from  that  species.  The  collenchymatous  cells  will 
usually  serve  to  distinguish  it,  as  the  forms  of  M.  affine  with  similar  cells  are  nearly 
always  those  of  var.  datum  with  erect  branches,  thus  differing  in  habit  from  our 
present  plant.  The  leaves  of  M.  affine  are  also  as  a  rule  more  strongly  decurrent. 
Even  without  the  fruit,  it  may  readily  be  known  by  the  synoicous  inflorescence,  when 
flowers  are  present.  It  often  grows  with  Af.  punctaium^  which  is  easily  known 
however  by  its  larger,  wider,  entire  leaves  of  firmer  texture  and  much  less  altered  in 
drying. 


4.    Mnium  undulatum  L.  (Tab.  XLVI.  E.). 

In  large  loose  patches,  bright  pale  green  or  darker.  Stems 
1-2  mches  high,  erect ;  sterile  branches  longer,  3-4  inches,  erect, 
somewhat  arcuate  and  often  flagelliform,  de7ise4eaved ;  stems 
branched  from  the  coma  and  stoloniferous  at  base.  Stem-leaves 
gradually  larger  upwards,  the  comal  long  (often  %  an  inch). 
Ungulate,  obtuse  and  round  at  apex,  with  a  small  apiculus  chiefly 
formed  by  the  slightly  excurrent  nerve  ;  narrowed  at  base  and 
decurrent,  strongly  transversely  undulate ;  crisped  when  dry ; 
leaves  of  the  sterile  shoots  similar.  Nerve  strong,  slightly 
excurrent  ;  margin  with  a  narrower  border  than  in  the  three 
preceding  species,  spinosely  serrate  from  the  base  with  close, 
acute  teeth  in  a  single  row.  Cells  small,  about  75  ft  in  diameter, 
transversely  elliptical-hexagonal,  somewhat  seriate.  Capsules 
aggregated,  2-10  in  one  perichaetium,  seta  orange,  paler  above ; 
capsule  oval-elliptic,  sub-pendulous,  shining,  pale  reddish  brown^ 
with  bright  red  mouth  and  lid ;  calyptra  fugacious ;  lid  conical, 
.obtuse  or  obtusely  apiculate ;  peristome  pale.  Dtoicous.  Male 
iiower  discoid. 

Hab.     Shady  woods.     Abundant.     Fruit  rare,  spring. 
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One  of  our  finest  mosses,  especially  when  the  fruit  is  produced ;  the  numerous 
setae  springing  from  the  terminal  rosette  of  leaves,  with  the  brightly  coloured 
<lroopin^  capsules,  render  it  especially  beautiful.  It  can  hardly  be  connised  with  any 
■other  moss ;  Oatharinea  undulata  is  the  one  which  most  resembles  it,  but  is  known 
at  once  by  the  more  tapering,  usually  acute  leaves,  with  lamellae  on  the  face  of  the 
nerve. 


6.    Mnium  hornum  L.  Tab.  XLVI.  G.). 

Robust,  in  dense  tufts,  1-2  inches  high,  dark  green,  the 
young  shoots  pale  green.  Stems  erect,  unbranched  ;  lowest 
leaves  minute,  upper  gradually  increasing  in  size,  comal  large, 
forming  a  terminal  rosette,  ii-2  lines  long,  oblong-lanceolate  or 
narrowly  elliptic-lanceolate,  more  or  less  acute,  with  a  sharp 
apiculus,  very  slightly  decurrent,  erecto-patent  or  spreading, 
when  dry  erect,  slightly  twisted,  but  hardly  crisped  or  contorted. 
Sterile  shoots  erect,  the  leaves  sub-equal,  crowded,  not  forming  a 
comal  rosette,  resembling  those  already  described.  Margin  of 
leaves  with  a  strong  reddish  border,  spinosely  serrate  from  below 
the  middle  with  a  double  row  of  teeth,  which  are  consequently  in 
pairs,  each  formed  of  a  single  spiniform  acute  cell ;  nerve  ceasing 
at  some  distance  below  the  apex,  spinose  at  back  above ;  cells 
incrassate,  angular,  sub-quadrate,,  hexagonal  or  irregular,  not 
seriate,  rather  small,  about  20  /i  in  diameter,  the  basal  rec- 
tangular, elongate.  Seta  solitary,  long,  i-ii  inches,  reddish, 
cygneous  above,  capsule  sub-pendulous,  finally  horizontal,  rather 
large,  ovate-elliptic  with  a  very  narrow  but  distinct  tapering  neck, 
when  empty  somewhat  inflated,  pale  yellow  with  a  narrow  red 
rim  ;  lid  conical,  apiculate ;  peristome  yellowish.  Dioicous ; 
male  flower  large,  discoid. 

Hab.  Sandy  banks  in  woods,  and  about  the  roots  of  trees,  sometimes  on  rocks 
by  streams  ;  common.     Fr.  spring. 

A  fine  species  usually  known  by  its  dense,  robust  habit,  with  the  leaves  closely 
set  and  hardly  crisped  when  dry.  It  does  not  vary  much,  but  when  growing  among 
rocks  and  by  mountain  streams  it  is  often  of  a  reddish  hue  and  more  slender,  then 
much  resembling  M,  serratum  and  M,  orthorrhyHchum,  When  in  fruic  the  pale 
capsule  and  short  lid  at  once  designate  it ;  but  these  species,  especially  the  latter,  are 
often  barren,  and  it  is  then  sometimes  almost  impossible  to  separate  them  in  the  field. 
There  is,  however,  usually  a  more  decided  reddish  tinge  about  M.  serratum  and 
M,  orthorrkynchumy  especially  in  the  stems;  the  leaves  are  less  crowded,  wider, 
more  ovate,  and  more  strongly  decurrent ;  still  lax-leaved  forms  of  hi,  komum  may 
defy  determination  with  the  lens.  Under  the  microscope  the  scarcely  decurrent 
leaves  and  the  shorter  nerve  will  generally  distinguish  it ;  iff.  serratum  also  has  the 
nerve  not  spinulose  at  back  and  the  cells  rounded  internally,  and  in  M,  ortkor- 
rhynchum  the  cells  are  rather  smaller. 

Ai,  hornum  has  something  of  the  habit  of  M.  steHare^  but  is  usually  of  stronger 
growth,  and  its  bordered  leaves  are  quite  distinct,  even  with  the  lens. 
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6.  Mnium  serratum   Schrad.    f,lf.   marginatum   P.   Beauv., 

Braithw.  Br.  M.  Fl.)  (Tab.  XLVII.  A.). 

Resembling  M.  hornum,  but  more  slender,  of  a  darker 
^reen,  almost  always  with  a  deep  vinous  red  tinge  in  the  lower 
part  and  with  red  stems  ;  leaves  shorter,  wider,  more  distant, 
more  contorted  when  dry,  but  hardly  crisped ;  lower  stem-leaves 
ovate  or  obovate,  upper  longer,  oblong-spathulate ;  all  acute  and 
apiculate,  narrowed  at  the  base  and  strongly  decurrent ;  leaves 
of  the  sterile  shoots  more  distant,  shorter ;  all  with  a  strong  red 
border,  doubly  spinose-serrate,  the  teeth  acute,  obtuse,  or  some- 
times almost  obsolete,  less  crowded  than  in  M.  hornum ;  nerve 
red,  vanishing  just  below  or  reaching  to  apex,  smooth,  not  spinose 
at  back ;  cells  20-2^  fi  in  diameter,  irregularly  rounded,  hot 
angular,  slightly  incrassate,  collenchymatous,  at  base  larger, 
sub-rectangular.  Capsules  sometimes  aggregate,  horizontal, 
yellowish  brown,  finally  brown,  lid  with  a  rather  stout  shortly 
rostrate  beak,  usually  decurved;  peristome  deep  yellow,  finally 
brownish.     Synoicous, 

Hab.     Rocks,  usually  by  streams  ;  not  common.     Fr.  spring. 

M.  serratum  is  a  plant  of  alpine  and  sub-alpine  regions,  while  M,  hornutn^ 
though  equally  at  home  there,  is  more  frequently  found  in  lowland  woods.  The 
characters  separating  the  two  plants  will  be  found  under  the  latter  species. 

Mnium  serratum  is  often  quite  indistinguishable  in  the  field  from  M.  orthor- 
rhynchum^  although  the  latter  is  usually  somewhat  more  densely  tufted  with  the  leaves 
more  crowded.  Under  the  microscope  the  difference  is  easily  seen,  the  cells  in 
M,  sertatum  being  internally  rounded,  not  angular,  and  half  as  large  again  in 
diameter  as  those  of  M.  orthorrhymhum,  M.  riparium  differs  in  its  usually  smaller 
size,  more  distant  leaves,  and  dioicous  inflorescence  ;  M,  lycopodioides  in  the 
inflorescence,  and  the  nerve  spinulose  at  l)ack. 

7.  Mnium  orthorrhynchum  B.  &  S.  (Tab.  XLVII.  B.). 

Allied  to  the  last  species,  but  more  closely  tufted,  with  the 
leaves  in  the  upper  part  of  the  stem  and  branches  more  closely 
set,  narrower,  oblong-lanceolate,  doubly  spinose-serrate  from 
below  the  middle  ;  nerve  spinulose  at  back  above ;  cells  angular, 
quadrate  or  hexagonal,  small,  about  75  /x  in  diameter,  chloro- 
phyllose,  incrassate,  not  collenchymatous.  Seta  about  an  inch 
long,  deep  red,  solid,  solitary ;  capsule  brown,  together  with  the 
neck  straight,  not  curved  ;  cells  of  exothecium  firm,  about  30-35  /x 
in  diameter  (Tab.  LXIV.  B.  13)  ;  lid  shortly  rostrate,  straight  or 
oblique.     Dioicous,     Male  flower  discoid. 

ITab.  Calcareous  rocks,  especially  in  mountainous  districts.  Rare.  Fruit  very 
rare,  late  summer. 
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In  its  aspect  and  closely  set  leaves  this  species  usually  resembles  a  slender  form  of 
M.  hornutfiy  and  is  in  this  way  often  distinguishable  from  M,  serratum,  but  by  no 
means  always.  The  toothed  nerve,  the  dioicous  inflorescence,  and  the  small  angular 
cells  are  the  safest  guides. 

8.  Mnium   lycopodioides    Schwaeg.    (Br yum   lycopodioides 

Hook.)  (Tab.  LXIV.  B.). 

Resembling  M.  serratum  and  M,  orthorrhynchum ;  rather 
tall  and  robust,  dark  green,  brown,  scarcely  reddish  below. 
Leaves  rather  loosely  set,  resembling  those  of  M.  serratum  or  a 
little  larger,  sharply  toothed  almost  to  base.  Nerve  toothed  at 
back  above.  Cells  closely  resembling  those  of  M,  serratum  in 
size  and  form.  Seta  pale  red,  capsule  larger  than  in  M.  orthor- 
rhynchum, more  brightly  coloured,  reddish  brown,  together  with 
the  neck  slightly  decurved ;  cells  of  exothecium  twice  as  large, 
with  thinner  walls.     Dioicous. 

Hab.  Shady  mountain  rocks.  Ben  Lawers,  1893  (Dixon).  Fr.  rare,  early 
summer. 

A  widely  spread  but  not  very  common  continental  species,  the  distinguishing 
characters  of  which  were  well  pointed  out  by  Philibert  in  an  article  in  Rev.  Bry.,  1895. 
It  differs  essentially  from  M.  serratum  in  the  dioicous  inflorescence,  and  also  in  the 
nerve  which  is  spinose  at  back  above ;  the  habit  is  also  somewhat  different,  the  plants 
being  rather  more  robust  and  rigid,  and  always  I  believe  of  a  green,  not  vinous  red 
colour.  From  M.  orthorrhynchum  which  it  resembles  in  the  inflorescence  it 
abundantly  differs  in  the  areolation,  and  also  in  the  fruiting  characters  given  in  the 
description.  It  is  more  difficult  to  deflne  the  differences  between  it  and  M.  ripariumy 
but  the  characters  which  separate  that  plant  from  M.  serratum  distinguish  it  still  more 
markedly  from  the  present  species,  which  in  addition  has  the  leaves  more  strongly 
spinose. 

The  fruit  has  not  been  found  in  Britain,  only  tJie  female  plant,  referred  to 
Af.  riparium  in  the  1st  edition  of  this  work. 

iV.A— The  figure  of  the  leaf  cells  (Tab.  LXIV.,  B.,  ic.)  does  not  indicate 
correctly  the  collenchymatous  nature  of  the  areolation,  which  is  also  drawn  too 
incrassate. 

9.  Mnium  riparium  Mitt.  (Tab.  XLVII.  C). 

Closely  resembling  M.  serratum,  but  with  more  distant 
broader  leaves,  usually  more  quickly  narrowed  at  the  base^ 
ovate-oblong ;  on  the  sterile  shoots  often  rounded-ovate,  less 
strongly  and  sharply  toothed  ;  cells  resembling  those  of  M, 
serratum,  about  20  /*  in  diameter,  rounded,  hardly  angular. 
Seta  short,  pale  red  ;  capsule  horizontal  or  sub-pendulous. 
Dioicous. 

Hab.  Shady  woods  and  rocks  by  water,  very  rare.  Sussex  ;  Herefordshire  ; 
Yorkshire  ;  Perthshire.     Fruit  not  found  in  Britain,  spring. 
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Husnot  (MuscoL  Gall.)  unites  this  with  M.  serraium  as  a  variety,  and  it  is 
indeed  very  near  that  species ;  as,  however,  it  differs  in  habit  and  leaf- form  as  well 
as  in  the  inflorescence,  I  have  retained  it  as  a  species,  but  with  some  expectation  that 
it  may  ultimately  have  to  be  united  with  the  above.  Although  usually  a  much  more 
slender  plant,  smaller  in  all  its  parts,  it  is  not  always  so  ;  the  specimens  distributed  in 
the  Musci  Galliae  (No.  724),  for  instance,  by  Geheeb,  are  by  no  means  markedly  so. 
I  have,  moreover,  ^thered  sterile  forms  of  M,  serraium  on  muddy  hanks  by  the 
R.  Wye,  Herefordshire,  which  in  habit  and  all  available  characters  were  precisely 
similar  to  M.  riparium^  and  which  in  the  absence  of  inflorescence  I  should  certainly 
have  referred  to  that  species  had  it  not  been  for  a  continuous  chain  of  forms  obviously 
connecting  the  plant  in  question  with  typical  fruiting  plants  of  M,  striatum  growing 
in  the  same  place. 

M,  orthori  kynchum  differs  in  the  denser,  narrower  leaves  with  smaller,  angular 
areolation,  if.  lycopodioides  in  the  robust  habit  and  strongly  spinulose  leaves.  The 
serration  in  this  as  in  the  allied  species  varies  considerably  in  acuteness  and  other 
points. 

10.     Mnium    spinosum    Schwaeg.    (Bryum    spinosum    Voit) 
(Tab.XLVII.  F.). 

Tall,  robust,  loosely  and  irregularly  tufted,  2-3  inches  high, 
dark  dull  green.  Sterile  shoots  erect  or  curved,  resembling  the 
fertile  ones.  Stems  stout,  rigid,  almost  naked  at  base,  the  lower 
leaves  very  small,  scale-like,  upper  crowded,  very  large,  2'4  ^^«^^ 
long,  1%  lines  broad,  widely  elliptic-oblong,  obtuse  and  apiculate 
or  widely  acute  and  shortly  acuminate,  narrowed  at  base  and 
longly  decurrent ;  spreading  when  moist,  when  dry  erect, 
imbricated,  twisted  and  undulate,  but  not  strongly  crisped ;  solid 
in  texture,  highly  chlorophyllose ;  border  strong,  narrow,  carti- 
laginous, often  purple,  of  2-4  rows  of  very  narrow  cells,  sharply 
spinose  from  below  the  middle  with  a  double  series  of  strong 
acute  teeth.  Nerve  shortly  excurrent  in  a  cuspidate  acute  point, 
reddish,  spinose  at  back  above.  Cells  chlorophyllose  and  opaque^ 
the  basal  very  narrow,  rectangular;  the  upper  angular,  irregu- 
larly hexagonal-rectangular ,  usually  elongate,  about  20  /x  in 
width,  mostly  arranged  in  curved  lines  radiating  from  the  nerve^ 
strongly  incrassate  ;  often  a  little  larger  towards  apex.  Capsules 
often  aggregate  ;  seta  rather  short,  under  an  inch  in  height,, 
capsule  sub-pendulous,  elliptical ;  lid  shortly  and  stoutly  rostrate ; 
peristome  reddish  brown.    Dioicous  ;  male  flowers  large,  discoid. 

Hab.  Shady  rocks  on  mountains)  very  rare.  Ben  Lawers  ;  Craig  Chailleach  ;. 
Clova.     Fr.  late  summer. 

A  fine  species,  but  of  a  dingy  colour,  and  with  us  not  easy  to  gather  in  good 
condition  ;  it  has  only  been  very  sparingly  found  in  fruit  in  thb  country.  Its  large, 
wide  leaves,  very  strongly  decurrent,  readily  distinguish  it  from  M,  homum  and  all 
the  other  allied  species. 

M.  spinulosum  B.  &  S.,  a  closely  allied  species,  smaller,  of  a  brighter  colour,, 
and  synoicous,  is  found  on  the  continent  in  similar  localities,  but  more  rarely. 

Z 
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11.  Mnium  stellare  Reich.  (Tab.  XLVII.  D.). 

Densely  tufted,  1-4  inches  high,  deep  green  or  bluish  green, 
soft.  Stems  and  sterile  shoots  erect,  similar.  Leaves  gradually 
larger  upwards,  the  upper  rather  crowded,  elliptic^oblong, 
decurrent,  when  dry  appressed,  twisted  and  slightly  crisped, 
rounded  at  the  apex  and  acute,  or  obtuse  and  apiculate ;  not 
bordered,  margin  with  a  single  series  of  irregular  rather  distant 
spinulose  obtuse  teeth  from  below  the  middle;  nerve  thin, 
vanishing  below  apex,  not  spinulose  at  back :  cells  irregular,  sub- 
hexagonal  or  sub-quadrate,  usually  angular,  incrassate.  Seta 
solitary;  capsule  inclined  or  horizontal,  oblong;  lid  conical, 
obtuse  ;  peristome  yellowish.     Dioicous,     Male  flower  discoid. 

Hab.     Shady  woods  and  rocks,  not  common.     Fruit  very  rare,  summer. 

Known  by  its  soft  tufts,  the  leaves  broad  (but  exhibiting  considerable  variety  in 
form),  wanting  the  cartilaginous  border  which  is  conspicuous  in  almost  all  the  other 
species,  being  especially  shiny  and  noticeable  in  the  dry  stale;  the  colour  also  is 
somewhat  diflferent  from  that  of  any  other  species,  and  on  the  whole  the  plant  is  not 
difficult  to  determine,  when  once  known ;  under  the  microscope  of  course  the  non- 
bordered,  toothed  leaves  at  once  distinguish  it. 

An  allied  continental  species,  M,  Blyttii^  has  the  leaves  slightly  bordered,  the 
cells  smaller,  the  teeth  somewhat  in  pairs. 

12.  Mnium  cinclidioides  Hubn.  (Br yum  cinclidioides  Blytt) 

(Tab.  XLVII.  E.). 

Stems  tall,  robust,  3-6  inches,  simple  or  with  a  few  slender 
lateral  branches  ;  sterile  branches  similar,  longer  and  more  slender. 
Loosely  tufted,  bright  or  yellowish  green^  glossy,  black  or  grey 
below.  Leaves  thin,  large,  rather  distant,  lower  ovate,  upper 
widely  oblong-lingulate,  rounded  and  obtuse  with  a  minute 
apiculus,  somewhat  undulate,  when  dry  somewhat  crisped;  not 
bordered,  margin  entire  or  very  faintly  irregular  here  and  there 
with  projecting  cells;  nerve  ceasing  considerably  below  apex; 
cells  rhomboid-hexagonal,  more  or  less  seriate  in  radiating  lines, 
2-3  times  as  long  as  wide,  about  20  ft  in  width,  thin-walled, 
sparingly  chlorophyllose ;  the  marginal  in  several  rows  parallel  to 
the  edge  of  the  leaf,  longer  and  narrower,  but  not  forming  a 
distinct  or  cartilaginous  border.  Seta  long,  slender,  capsule 
shortly  oval,  pendulous;  lid  conical,  apiculate;  peristome 
brownish.    Dioicous. 

Hab.     Mountain  bogs,  rare.     Fr.  summer. 

A  very  fine  species,  known  at  once  from  the  two  following  plants,  which  it  most 
resembles,  by  the  blackish  colour  of  the  interior  of  the  tufts,  and  the  thinner  leaves 
without  a  distinct  border.  The  lowest,  old  leaves  in  this  as  in  the  following  species 
often  become  iridescent. 
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13.  Mnium  punotatum  L.    (Tab.  XLVII.  G.). 

Tall,  robust,  3-6  inches  high,  dark  green  ;  sterile  shoots  erect. 
Stems  usually  densely  clothed  with  reddish  or  dark  brown 
radicles.  Leaves  lar^e,  distant,  the  terminal  5-6  forming  a  rosette, 
larger,  all  patent,  of  solid  texture,  undulated  and  contracted  when 
dry,  but  hardly  crisped,  broadly  obovate^  3-4  lines  long,  2-2^  lines 
broad,  from  a  very  narrow  base,  not  or  hardly  decurrent^  at  apex 
•broad,  flat,  slightly  emarginate,  usually  minutely  apiculate ; 
border  cartilaginous,  thickened,  of  2-^  rows  of  cells  in  several 
layers,  entire,  usually  purplish  brown;  nerve  reaching  to  the 
apiculus  or  ceasing  just  below,  cells  somewhat  variable  in  size, 
large,  angular,  elongate-hexagonal,  somewhat  seriate  in  radiating 
rows,  incrassate.  Capsule  on  a  long,  pale  seta,  sub-pendulous, 
finally  horizontal,  ovate-oblong,  pale  yellowish  when  ripe,  finally 
brown ;  lid  acutely  rostrate.  Peristome  teeth  yellowish,  darker 
at  base  ;  outer  teeth  and  inner  peristome  very  finely  and  evenly 
papillose  ;  outer  face  of  the  teeth  formed  of  oblong  plates  6  or  8 
times  as  wide  as  high ;  inner  face  with  many  (30-3^)  dense 
transverse  bars.    Dioicous,     Male  flower  discoid. 

Var.  p.  elatum  Schp.  Tall,  densely  tufted.  Leaves  larger, 
rounded  at  summit  without  an  apiculus,  with  a  narrower,  hardly 
thickened  border ;  nerve  ceasing  at  some  distance  below  apex. 

Hab.  Damp  sandy  and  rocky  places.  Common.  The  var.  $  on  mountains. 
Fr.  spring. 

Except  M.  cinclidioides^  which  has  thinner,  non-bordered  leaves,  there  are  no 
species  of  the  present  genus  with  which  this  plant  is  likely  to  be  confused,  but  M, 
subgiobosum.  The  latter  differs  essentially  in  the  synoicous  inflorescence,  and  usually, 
but  not  always,  in  the  shorter,  sub-globose,  pendulous  capsule  and  the  narrow,  pale, 
not  thickened  lx>rder  to  the  leaves,  which  are  also  not  apiculate  and  have  the  nerve 
shorter.  All  these  last  vegetative  characters  are  however  sometimes  found  in  the 
present  species,  notably  its  var.  elatum^  as  are  also,  according  to  Amann  (Rev.  Bry. 
1890,  pp.  53  sqq. ),  the  form  and  direction  of  the  fruit.  According  to  this  author  it  is 
-quite  unsafe  to  separate  these  ambiguous  forms  except  by  the  inflorescence  or  by  the 
characters  of  the  peristome  italicised  und^r  each  species,  which  are  however  easy  of 
determination. 

Cinclidium  stygium  diflers  in  the  deeper  colour,  smaller,  rounded -spat  hulate 
leaves,  with  longer,  more  distinct  apiculus,  etc.  A  small,  dense  form,  however,  of 
the  present  plant  occurs  with  small,  very  concave,  rigid  leaves,  much  resembling 
Cinclidium  in  general  appearance,  though  generally  known  at  once  by  the  nerve 
ceasing  below  the  obtuse,  scarcely  apiculate  leaf-apex  ;  the  characters  are  most  marked 
in  the  male  plant. 

14.  Mnium  subglobosom  B.  &  S.    (M.  pseudopunctatum 

B.  &  S.,  Braithw.  Br.  M.  Fl.)     (Tab.  XLVIII.  A.). 

More  slender ;  resembling  the  var.  elatum  of  the  last  species  ; 
the  border  of  the  leaves  not  thickened,  less   distinct  and  less 
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coloured,  of  1-3  rows  only  of  thin,  narrow  cells ;  obtuse  and 
emarginate,  with  the  nerve  ceasing  considerably  below  the 
summit.  Capsule  small,  short,  sub-globose,  usually  pendulous. 
Peristome  brown  all  over  ;  outer  and  inner  with  papillae,  forming 
an  irregular  network  of  lines  ;  plates  of  the  outer  surface  of  the 
teeth  only  2-4  times  as  wide  as  high  ;  transverse  bars  of  inner 
face  less  numerous  (15-2^)  and  more  distant  at  the  base  of  the 
teeth.    Synoicous. 

(Iab.     Bogs  and  marshes,  rare.     Fr.  spring. 

This  species,  according  to  Amann,  often  grows  intermixed  with  the  foregoing, 
and  can  hardly  be  separated  from  some  forms  of  it  without  the  inflorescence  or  the 
capsule  with  i)eristome.  It  is  U!:ually,  but  not  constantly,  much  more  densely 
tomentose  than  is  common  in  that  species. 


80.    OINOLIDIUM    Swartz. 

A  genus  of  mosses  closely  resembling  certain  species  of 
Mnium,  such  as  M,  punctatum,  in  habit  and  foliage.  Capsule 
similar,  lid  convex;  peristome  teeth  short,  obtuse,  incurved; 
inner  peristome  of  16  narrow-linear  processes  from  a  very 
narrow  basal  membrane,  supporting  a  dome-shaped  cupola. 
Spores  large. 

The  peristome  with  its  elegant  dome-like  membrane 
supported  on  slender  pillars,  between  which  the  obtuse  outer 
teeth  curve  inwards,  forms  the  main  character  by  which 
Cinclidium  is  separated  from  Mnium.  There  are  several  other 
species,  all  confined  to  northern  latitudes. 

Deriv. — KtyKXi8-(kinklid)  a  lattice.  From  the  appearance  of 
the  cupola-like  inner  peristome. 

1.    OincUdium  stygium  Swartz    (Tab.  XLVIII.  B.). 

Resembling  the  less  luxuriant  forms  of  Mnium  punctatum  ; 
but  always  with  a  strong  reddish  tinge,  often  deep  purplish 
black,  the  young  shoots  only  being  green;  stems  densely 
interwoven  with  dark  purple  tomentum.  Leaves  rather  small, 
lower  distant,  upper  crowded  in  a  terminal  rosette,  rounded-ovate 
or  obovate,  from  a  narrow  base,  obtuse  with  a  short  wide 
apiculus ;  when  dry  crisped  and  undulate.  Border  strong,  red, 
not  thickened,  of  several  rows  of  narrow  cells,  entire  or 
denticulate  in  the  apiculus  only  ;  nerve  strong,  red,  reaching  apex 
and  confluent  with  the  border  in  the  apiculus.     Cells  resembling 
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those  of  Afnium  punctatum.  Seta  long;  capsule  pendulous^ 
elliptic-oblong,  rather  wide-mouthed  when  empty;  lid  conical, 
obtuse ;  peristome  pale  yellow,  the  inner  orange.     Synoicous. 

Hab.     Deep  bogs  on  mountains  and  moors,  rare.     Fr.  summer. 

Althoufi^h  much  resembling  Mnium  punctatum  this  interesting  moss  will  readily 
be  distinguished  by  the  characters  italicised  above.  The  peristome  is  a  beautiful 
object. 


Diplolepideae  Pleurocarpae  (v.  ante,  p,  2^^). 


Pleurocarpous  mosses;  i.e.,  the  fruit  is  produced  from  a 
lateral  bud  on  the  side  of  the  stem  or  branches,  not  at  the  apex. 
Stems  usually  more  or  less  prostrate,  with  the  branching 
frequently  pinnate  or  sub-pinnate  (branches  frequently  erect), 
rarely  dichotomous. 

[The  seta  in  the  pleurocarpous  mosses  may  appear  to  be 
terminal  on  a  very  short  lateral  branch,  but  this  will  be  found  on 
•  examination  to  be  only  an  elongation  of  the  perichaetium, 
originating  in  a  lateral  bud  on  the  stem,  containing  the 
archegonia ;  the  elongation  taking  place  after  fertilisation,  and 
belonging  therefore  to  the  sporophyte.  The  peristome  is  that  of 
the  Diplolepideae,  and  in  the  majority  of  the  genera  and  species 
closely  resembles  that  of  the  Bryaceae. 

It  is  a  curious  fact  that  throughout  the  pleurocarpous  mosses 
the  inflorescence  is  almost  always  autoicous  or  dioicous,  very  rarely, 
indeed  exceptionally  synoicous. 

The  stem-leaves  often  differ  in  form  and  other  characters 
from  those  of  the  ultimate  branches.  In  the  following  descriptions, 
unless  otherwise  explained,  the  term  leaves  refers  to  those  of  the 
secondary  stems  ;  the  primary  stem  being  as  a  rule  inconspicuous, 
often  leafless,  or  with  only  rudimentary  leaves,  so  that  it  may  be 
termed  stoloniform.] 


Order  XIX.    FONTINALACE^. 

Aquatic,  floating  mosses,  adhering  only  at  the  base  ;  usually 
much  elongated.  Leaves  in  several  rows  or  tristichous,  nerveless 
or  single-nerved,  cells  rhomboid-hexagonal,  or  linear  and  sub- 
vermicular,  long,  smooth.     Capsule  immersed  or  shortly  exserted ; 
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annulus  none.  Calyptra  cucullate  or  mitriform,  glabrous.. 
Peristome  of  i6  outer  teeth,  transversely  articulate  and  trabeculate 
on  the  inner  face,  and  an  inner  periston^e  of  i6  cilia,  more  or  less 
completely  united  with  one  another  by  transverse  partitions  at 
regular  intervals. 

A  very  distinct  Order  of  mosses,  known  at  once  by  their 
aquatic  habit,  the  areolation  of  their  leaves  at  once  distinguishing 
them  from  Cinclidotus,  and  the  hardly  exserted  or  even  immersed 
capsules  from  the  aquatic  Hypneae.  In  the  absence  of  fruit  there 
is,  indeed,  a  close  resemblance  between  some  of  the  Harpidioid 
Hypneae  and  the  species  of  Dichelyma,  but  the  latter  may  usually 
be  known  by  the  long  nerve  reaching  the  summit  or  excurrent, 
which  is  rarely  the  case  in  the  Hypneae. 

Dichelyma  differs  from  Fontinalis  in  the  nerved  leaves,  in 
the  capsule  exserted  on  a  short  seta,  and  in  the  cilia  of  the  inner 
peristome  united  only  at  their  tips,  or  entirely  free,  not  adherent 
throughout  their  length.  One  species,  D,  capillaceum  B.  &  S.,  has^ 
been  recorded  by  Dickson  from  Scotland ;  but  there  is  too  much 
uncertainty  as  to  the  Tnative  origin  of  the  specimens  to  allow  the 
plant,  which  has  never  been  found  since,  to  be  considered  a 
British  moss.  It  somewhat  resembles  robust  forms  of  Hypnum 
fluitans,  but  is  known  by  the  strong,  slightly  excurrent  nerve. 
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Leaves  nerveless,  often  tristichous.  Inflorescence  dioicous. 
Capsule  sessile  or  sub-sessile,  immersed  or  emergent  among  the 
closely  imbricated  perichaetial  bracts,  on  a  rather  elongated 
perichaetial  branch.  Calyptra  conical ;  outer  peristome  teeth  i6, 
long,  linear,  entire  or  perforated,  free  or  united  in  pairs  at  the 
tips,  inner  a  lattice-like  cone,  open  at  the  apex,  composed  of  i6 
cilia  united  by  transverse  bars. 

Up  to  the  publication  of  this  work  there  had  only  been  two 
species  of  Fontinalis  recorded  from  the  British  Isles,  viz.,. 
F.  antipyretica  and  F,  squamosa.  Recently,  however,  I  sent 
several  doubtful  plants  to  M.  Cardot,  the  well-known  authority  on 
the  genus  and  author  of  the  Monographie  des  Fontinalac^es,  and 
of  these  two  have  been  determined  and  described  by  him  as  new 
species,  viz.,  F,  Dixoni  and  F.  dolosa  (considered  here  as  sub- 
species of  F,  squamosa  and  of  F,  antipyretica)  ;  two  others,  F, 
seriata  Lindb.  and  F,  dalecarlica  B.  &  S.,  being  newly  recorded 
for  Britain. 
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Deriv. — haXmfontinalis,  belonging  to  springs  or  water. 

TLs.,  at  least  the  lower,  folded  and  keeled  at  back  2 

\Ls.  not  keeled,  plane  or  concave   3 

r Branch-leaves  keeled,  somewhat  rigid  ;  capsule  almost  immersed.../,  antipyretua 
\  Branch-leaves  not  keeled,  plane  or  nearly  so,  soft,  capsule  half  exserted.../*.  dolosa 
f  Ls.  widely  cymbiform,  obtuse  or  sub-obtuse /.  antipyretica  var.  ^ 

^\Ls.  ovate-lanceolate,  or  lanceolate,  acute 4 

rLs.  shortly  pointed  ;  concave 5 

^\Ls.  longly  and  gradually  tapering  6 

/Ls.  usually  large,  1 1  lines  long  or  more,  glossy 2   squamosa 

^\Ls.  small,  i  line  long,  narrow,  scarcely  glossy 2*.  daUcarlica 

^fLs.  wide,  ovate-lanceolate,  auricles  conspicuous j?*.  Dixoni 

\L8.  very  narrow,  linear- lanceolate,  auricles  none  orkint .j.  seriaia 

1.    Pontinalis  antipyretica  L.  (Tab.  XLVIII.  D.). 

Stems  very  long,  sometimes  attaining  3ft.  in  length,  slender 
and  flexuose,  irregularly  divided ;  the  primary  divisions  bearing 
somewhat  pinnate  branches ;  the  lower  part  of  the  stem  usually 
denuded  of  leaves  ;  usually  dark  green,  sometimes  golden  brown. 
Leaves  in  three  rows,  more  or  less  imbricated,  sharply  keeled  at 
the  back  and  folded  so  as  to  be  equitant  (cf.  section,  Tab. 
LXIV.  C),  giving  a  triquetrous  appearance  to  the  stems,  rigid, 
little  altered  when  dry,  erecto-patent  and  often  somewhat  incurved 
above,  2^-3  lines  long,  i-ii  lines  wide,  widely  ovate  or  ovate^ 
lanceolate,  acute  or  apiculate,  rarely  obtuse,  entire,  margin  plane, 
one  or  the  other  sometimes  reflexed  at  base ;  cells  variable  in 
width,  rhomboid-hexagonal  or  linear-rhomboid  and  vermicular; 
the  basal  angular  ones  wider,  hexagonal-rectangular,  sometimes 
forming  distinct  auricles  ;  all  thin-walled.  Perichaetial  bracts 
closely  imbricated,  the  upper  wide,  sheathing,  truncate-rounded, 
entire  or  often  eroded  and  lacerate  ;  capsule  almost  sessile,  nearly 
immersed,  oblong-cylindrical,  olive  green  ;  lid  longly  and  narrowly 
conical,  readily  deciduous,  reddish ;  peristome  bright  coral -red, 
outer  teeth  incurved  and  contorted  when  dry ;  inner  united  by 
regular  transverse  bars  into  a  perfectly  formed,  bright  red,  latticed 
cone. 

Var.  fi.  gigantea  Sull.  Very  robust,  less  branched,  older 
leaves  of  a  coppery  brown,  very  wide  (i%'2  lines),  less  acute, 
curved  on  the  keel ;  capsule  smaller,  peristome  less  perfect. 

Var.  y.  gracilis  Schp.  (F,  gracilis  Lindb.).  Slender,  often 
reddish ;  stems  much  divided,  denuded  for  some  distance  at  the 
base;  leaves  narrow,  lanceolate,  smaller,  often  split  along  the 
keel,  which  is  almost  straight ;  auricles  more  distinct;  capsule 
smaller,  usually  contracted  below  the  mouth. 
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Var.  S,  cymbifolia  Nicholson  (Journ.  of  Bot.,  Dec,  1901). 
Soft  in  texture,  stems  not  or  scarcely  triquetrous ;  leaves  wide, 
obtuse  or  sub-obtuse,  boat-shaped,  very  concave,  rounded  and 
scarcely  keeled  at  back  ;  cells  wider  and  shorter,    (Tab.  LXIV.  C). 

H AB.  Ponds,  rivers,  etc.  Common.  The  var.  /3  rare.  The  var.  7  in  mountain 
streams.     The  var.  S  rare  ;  Sussex ;  Northamptonshire  ;  Hunts.     Fr.  summer. 

A  very  variable  plant,  out  of  which  numerous  varieties  and  sub-species  have  been 
constructed.  The  leaves  vary  greatly  in  width,  length  and  position,  causing  a  great 
variety  in  the  habit  of  the  plant ;  they  are  usually  condupltcaie.  the  keel  very  acute  ; 
when  this  is  the  case  it  often  happens  that  the  leaf  splits  along  the  keel  into  two 
similar  halves,  each  of  which  has  much  the  aspect  of  a  single,  un-keeled  leaf  of  F, 
squamosa  ;  less  commonly  the  keel  is  obtuse  or  indistinct,  and  very  rarely  it  may  be 
entirely  wanting  in  many  of  the  leaves,  this  is  most  frequently  the  case  with  the 
branch  leaves ;  it  is  typically  nearly  straight,  but  may  often  ht  curved,  like  the 
keel  of  a  canoe.  The  cells  vary  very  much  in  width  ;  in  the  laxer-celled  forms  they 
usually  increase  in  width  gradually  to  the  base,  so  that  the  alar  cells  are  hardly  notice- 
able ;  but  in  the  narrower-celled  forms  these  cells  are  frequently  suddenly  dilated 
so  as  to  form  distinct  auricles,  the  median  basal  cells  being  always  extremely  narrow 
and  thus  contrasting  strongly  with  the  alar  ones. 

The  stems  are  usually  attached  to  stones  or  stumps  of  trees  by  the  side  of  the 
water.  When  the  plant  is  totally  submerged  it  rarely  fruits,  but  when  this  does  take 
place,  as  often  happens  in  hot  summers  when  the  plant  is  left  high  and  dry,  the 
capsules  are  often  produced  in  great  numbers.  The  peristome  is  a  beautiful  microscopic 
object. 

The  limits  of  the  variety  gigantea  are  somewhat  vague,  as  they  are  also  in  the 
case  of  the  var.  gracilis.  The  latter  is  the  usual  form  in  swiftly  flowing  mountain 
streams,  occasionally  growing  with  and  passing  into  the  typical  form  ;  it  is  frequently 
of  a  bright  golden,  glossy  brown  colour,  and  is  very  different  in  habit  from  the  type, 
somewhat  resembling  F.  squamosa  at  first  view.  Another  alpine  form  has  the  leaves 
obtuse  or  obtusely  pointed,  and  very  divergent  even  when  dry. 

•  Pontinalis  dolosa  Cardot  in  litt.  (Tab.  XLVIII.  C). 

Stem-leaves  conduplicate,  when  old  frequently  splitting 
longitudinally  ;  branch-leaves  much  smaller  and  narrower, 
almost  plane,  as  are  also  the  upper  stem-leaves  ;  all  soft, 
Perichaetial  leaves  finally  truncate-laciniate.  Capsule  usually 
half -exser ted,  when  dry  somewhat  constricted  below  the  mouth, 
smaller  than  in  F.  antipyretica.  Peristome  strongly  papillose, 
outer  teeth  narrowly  linear-acuminate,  often  united  in  pairs  at 
apex,  with  25-30  lamellae  ;  inner  peristome  perfect. 

Hab.     On  logs  in  ponds,  Limbury,  Bedfordshire,  1882  (Saunders), 

The  above  is  a  translation  of  M.  Cardot's  description,  to  which  he  adds :  "  Allied 
to  F,  Kindbergii  Ren.  and  Card.,  but  distinguished  by  its  soft  leaves,  those  of  the 
branches  almost  plane,  not  channelled,  only  slightly  folded  longitudinally ;  and  by  its 
half-exserted  cap^^ules,  lightly  constricted  below  the  mouth  when  dry.  By  its  soft 
leaves,  those  of  the  branches  almost  plane,  and  its  half-exserted  capsule,  this  species 
recalls  at  first  sight  F,  hypnoides  ;  but  the  stem-leaves  distinctly  conduplicate  show  it 
to  belong  undoubtedly  to  the  Tropidopbylbe,  and  it  is  nearly  allied  to  F,  JCindbergii 
R.  &  C." 

In  some  of  the  specimens  the  capsules  are  strongly  constricted  lielow  the  mouth, 
and  this  and  the  half-exserted  position  give  them  a  nuu'kedly  different  appearance 
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from  those  of  F.  antipyretica  ;  in  addition  to  which  the  rather  distant,  flaccid, 
narrow  branch -leaves,  which  are  almost  flat  and  not  at  all  keeled,  arc  very  distinct, 
and  it  is  indeed  by  the  lower  stem-leaves  alone  that  it  is  seen  to  be  really  allied  to 
F,  antipyretica^  to  which  I  attach  it  as  a  sub-species,  in  which  position  F.  Kindber^ii 
is  placed  \s^  Cardot  ( Hev,  Bry,,  189 1,  p.  82). 

2.    Pontinalis  squamosa  L.  (Tab.  XL VII I.  E.). 

Resembling  F.  antipyretica  var.  gracilis,  but  with  smaller, 
narrower,  acute,  ovate-lanceolate  or  lanceolate  leaves,  1^-2  lines 
long,  concave,  rounded  and  not  keeled  at  back,  entire  or  sub- 
entire  at  apex,  ^/^i'^^;  cells  narrow,  the  walls  firm  and  somewhat 
incrassate ;  one  or  two  rows  at  margin  usually  much  narrower 
and  more  incrassate,  forming  an  indistinct-  border.  Capsules 
closely  resemblinor  those  of  that  species,  but  rather  smaller,  i| 
lines  long,  very  slightly  emergent ;  peristome  teeth  with  numerous 
(25-35)  lamellae.     Spores  20-30  /x. 

Var.  li.  Curnowii  Card.  Rather  soft,  yellowish,  primary 
divisions  of  the  stem  numerous,  elongated,  with  few  branches; 
leaves  somewhat  distant,  erecto-patent.  Perichsetial  leaves 
abruptly  apiculate.     Capsule  immersed, 

Hab.  Mountain  streams  and  cascades ;  not  uncommon.  The  var.  /3,  Penzance 
(Curnow)  ;  near  Taxal,  Cheshire  ( Rogers ^  1878),     Fr.  rare,  summer. 

F,  squamosa  is  a  variable  species,  sometimes  approcu:hing  F.  antipyretica  in 
robustness,  but  usually  a  more  slender  plant.  The  var.  Curnowii  is  <lescribed  by 
Cardot  as  a  lax  form,  slightly  softer  than  the  typical  plant,  especially  remarkable  for 
its  apiculate  perichsetial  leaves,  a  character  which  allies  it  to  F,  dalecarlica. 

The  concave,  rounded  leaves  form  the  most  obvious  and  most  important  character 
by  which  the  present  species  is  separated  from  F,  antipyretica  on  the  one  hand  and 
from  F.  seriata  on  the  other ;  the  characters  separating  F.  Dixoni  are  pointed  out 
under  that  plant. 

Care  is  however  needed  lest  slender  mountain  forms  of  F,  antipyretica^  which 
often  have  the  young  branch-leaves  hardly  keeled,  and  the  older  stem-leaves  split  into 
halves,  be  mistaken  for  it.  It  is  usually  safest  to  examine  the  lower  leaves  on  the 
primary  divisions,  rather  than  those  of  the  branches.  The  colour  is  usually  of  a 
darker,  duller  green  than  in  the  last,  the  stems  very  numerously  divided,  but  the 
divisions  very  little  branched.  The  leaves  are  often  regularly  and  markedly  arranged 
in  three  series. 

*  Pontinalis  dalecarUoa  B.  &  S.  (Tab.  XLVIII.  F.). 

Allied  to  F.  squamosa,  and  resembling  slender  forms  of  that 
species,  but  less  glossy.  Leaves  smaller,  sub-entire  or  with  a  few 
sharp  teeth  at  apex,  more  appressed ;  leaf-cells  not  suddenly 
narrowed  and  incrassate  at  margin,  several  rows  towards  margin 
gradually  slightly  narrowed,  not  forming  a  distinct  border. 
Perichaetial  bracts  sharply  apiculate;  capsule  smaller,  i  line  long, 
immersed ;  peristome  teeth  shorter,  more  slender,  with  fewer 
(14-22)  more  distant  lamellae.     Spores  25-32  /i. 
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IIab.  In  similar  localities,  very  rare  [nr.  Princeton,  Dartmoor,  1894  (Dixon). 
Rivokt  near  Lotigh  Bray,  Co.  Wicklow,  July,  1802  ;  in  herb.  Hook.].  Fr.  very- 
rare,  summer. 

The  claim  of  F,  dalecarlica  10  be  recorded  as  a  British  plant  is  somewhat 
doubtful.  The  specimen  from  Dartmoor  sent  to  M.  Cardot  was  without  fruit,  and  be 
remarks  upon  it :  "  In  spite  of  the  absence  of  firuic,  I  think  this  specimen  may  be 
referred  with  certainty  \Xi  F,  dalecarhca  B.  &  S.,  a  species  new  to  the  British  Is." 
Since  then  I  have  detected  a  single,  old  capsule,  which  in  its  small  size  agrees  with 
the  present  sub-species,  but  the  peristome  is  too  fragmentary  to  afiord  any  evidence  ;: 
the  spores  are  about  30 11  in  diameter. 

The  differences  between  the  present  plant  and  F,  squamosa  are  not  great,  and  are 
chiefly  ones  of  degree  ;  most  authors,  however,  have  considered  it  a  distinct  species, 
or  at  least  a  sub-species  ;  Husnot  being  the  only  author,  so  far  as  I  am  aware,  who- 
reduces  it  to  a  variety  of  F,  squamosa.  It  has  a  somewhat  distinct  appearance,  and 
may  perhaps  be  known  by  its  slender  habit  and  very  small,  narrow,  usually  erect  arxi 
somewhat  appressed  leaves.  The  angular  cells  in  my  specimens  are  large  and  very 
distinct,  and  form  well-defined  auricles. 

The  character  drawn  from  the  glossiness  or  otherwise  of  the  plants,  an<l  from  the 
marginal  areolation,  I  have  at  times  found  elusive  and  very  difficult  to  verify,  although 
F,  daUcarlica  is  almost  entirely  without  the  gloss  that  occurs  very  frequently — not 
constantly— in  F.  squamosa.  The  distinct  coloured  border  of  narrow,  incrassate  cells 
is  not  always  pronounced  in  I*,  squamosa^  and  the  gradual  narrowing  of  the  cells 
towards  margin  is  at  times  equally  ill-defined  in  F.  aaUcarlica  ;  such  as  it  is,  how- 
ever, it  goes  to  prove  that  the  Dartmoor  plant  must  rather  be  considered  F.  squamosa. 
(A  very  similar  fruiting  plant  gathered  in  Yorkshire  by  Ingham  is  shown  by  the 
peristome  to  belong  to  the  latter.)  On  the  other  hand,  the  Irish  plant  in  the  Kew 
Herb.,  cited  al)ove,  exactly  agrees  in  habit,  want  of  gloss,  areolation,  and  sharply 
denticulate  leaf  apex  with  continental  specimens  of  F.  dalecarlica^  and  I  have  little 
doubt  it  belongs  there,  as  may  other  herbarium  specimens  labelled  F.  squamosa ; 
fruit  is,  however,  wanting  to  make  the  identificatKHi  quite  certain. 

•  Pontinalis  Dixoni  Cardot  in  litt.  (Tab.  XLVIII.  H.). 

Stems  rather  short,  moderately  branched ;  plant  of  a  dull 
reddish  brown  colour,  golden  brown  when  old,  somewhat  rigid. 
Branches  frequently  curved  at  the  tips.  Leaves  rather  large, 
2  lines  long  or  more,  crowded,  somewhat  rigidly  divergent,  ovate- 
lanceolate,  gradually  tapering  and  longly  but  widely  acuminate, 
entire  or  obscurely  denticulate  at  apex,  slightly  concave,  one 
margin  usually  inflexed;  areolation  narrow,  with  thick  walls, 
angular  cells  very  large,  pellucid,  orange-brown,  forming  very 
conspicuous,  inflated,  decurrent  auricles.  Branch-leaves  much 
smaller,  narrower.     Fruit  unknown. 

Hab.     Very  rare,  N.  Wales  ;  Central  England. 

M.  Cardot  describes  this  plant  as  *'  belonging  to  the  group  Lepidophyllae ; 
differing  at  first  sight  from  F.  squamosa  by  its  leaves  much  more  longly  tapering- 
acuminate,  and  also  by  its  more  distinct  auricles.  Much  more  robust  and  with  larger 
leaves  than  F,  acUeearlica,  which  has,  moreover,  a  quite  different  habit." 

The  colour,  the  hardly  concave,  much  attenuated  leaves,  and  above  all  the  very 
marked  auricles,  render  this  plant  certainly  conspicuously  distinct  from  F.  squamosa^ 
its  nearest  ally  ;  it  is  however  a  question  whether  it  should  be  regarded  as  an 
independent  species  or  as  a  sub-species  of  that  plant 


Digitized  by  VjOOQIC 


8l.   FONTINALIS.  395 

During  the  last  year  or  two  it  has  been  detected  in  two  or  three  localities  in 
N.  Wales,  keeping  its  characters  fairly  well ;  one  or  two  plants,  however,  have  shown 
a  tendency  to  intergrade  with  F,  squamosa^  to  which  it  \s  at  the  best  nearly  allied, 
and  I  have  thought  it  better  on  the  whole  to  make  it  a  sub-species  of  that  plant. 

3.    Pontinalis  seriata  Lindb.  (Tab.  XLVIII.  G.). 

Very  soft  and  slender,  deep  green,  blackish  below,  resem- 
bling the  most  slender  forms  of  F.  squamosa.  Leaves  arranged 
more  or  less  distinctly  in  three  rows,  very  narrow,  linear- 
lanceolate  from  a  very  narrow  base,  very  gradually  tapering  to 
a  long  slender  point ;  plane  or  slightly  concave  only,  very  flaccid 
and  falling  together  when  removed  from  the  water.  Cells  rather 
short  and  wide,  thin-walled,  at  basal  angles  somewhat  lax,  but 
not  forming  distinct  auricles.     Fruit  unknown. 

Hab.  Mountain  streams  ;  very  rare.  R.  Wye,  Winforton,  Herefordshire,  189S 
(Bimtead), 

M.  Cardot  in  his  "Tableau  methodique  du  genre  Fontinalis**  (Rev.  Bry.  1891, 
p.  83)  places  this  plant  in  the  Section  Malacophyllse,  distinguished  by  the  very  soft 
and  flaccid  leaves,  plane  or  very  slightly  concave,  narrow  and  lonely  tapering,  of 
which  section  F,  kypnoides  Hartm  is  the  type,  and  in  his  later  work  he  has,  I 
believe,  considered  it  a  river-form  of  that  species.  I  have  examined  a  specimen  from 
Sweden  collected  by  Indebetou,  by  whom  F,  striata  as  described  by  Lindberg  was 
originally  gathered,  and  6nd  the  leaves  much  more  rigid  and  decidedly  concave,  and 
ceruinly  approaching  F,  squamosa  ;  but  it  is  clear  that  several  different  plants  have 
been  distributed  under  the  name  seriaia  (Arnell,  for  instance,  descrilies  it  as  having 
the  leaves  deeply  carinate,  Rev.  Bry.^  1882,  p.  85) ;  and  M.  Cardot  informs  me  that 
he  has  examined  the  original  specimens  on  which  Lindberg  founded  his  species,  and 
that  our  plant  differs  only  in  having  the  acumen  a  little  less  elongated  than  in  the 
Scandinavian  plant.  I  feel  bound  therefore  to  consider  F.  seriaia  as  distinct  from 
F,  s^uamosa^  and  therefore  retain  it  here  as  a  separate  species,  without  attempting 
to  give  any  opinion  as  to  its  relationship  to  F.  hypnoides  Hartm.,  with  which  its 
afiinity  appears  to  be  the  closest. 

The  delicate  stems,  and  flaccid,  very  narrow,  attenuated  leaves  are  the  most 
striking  features  of  the  species,  and  will  serve  to  distinguish  it  in  the  field,  while 
under  the  microscope  the  plane  or  scarcely  concave  leaves  afford  a  critical  character, 
and  one  which  in  this  genus  must  be  allowed  considerable  weight.  The  Rev.  C.  H. 
Binstead  tells  me  that  it  has  almost  the  appearance  of  a  confervoid  alga  when  in  sUur 
from  its  extremely  delicate,  almost  filiform  growth  ;  it  also  takes  up  a  good  deal  of 
sediment,  which  the  more  robust  kinds  with  which  it  grows  do  not. 


Order  XX.    CRYPH^ACE^E. 

Primary  stem  creeping,  secondary  erect,  branched  laterally 
and  somewhat  pinnatelj^,  but  irregularly.  Leaves  in  many  rows, 
upper  cells  short  and  rounded,  smooth  or  slightly  papillose  ;  lower 
more  elongated.  No  distinct  vaginula.  Calyptra  small,  conical^ 
mitriform,  rough  at  apex  or  throughout.  Capsule  sessile  or 
sub-sessile,  not  exserted.    Peristome  double,  single,  or  none. 
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82.    ORYPHJEA  Mohr. 

Stems  sub'pinnately  branched,  branches  unequal,  irregular. 
Leaves  imbricated  in  several  rows,  ovate-acuminate,  single- 
nerved,  cells  short,  rounded  or  somewhat  oval,  slightly  papillose. 
Inflorescence  autoicous.  Capsule  immersed  or  emergent,  oval- 
oblong,  abruptly  narrowed  at  base,  Calyptra  rough,  conical- 
campanulate,  laciniate  at  base.  Annulus  present.  Peristome 
double;  outer  of  i6  linear-lanceolate  teeth,  confluent  at  base, 
inner  of  i6  narrow,  filiform  processes  from  a  very  short  basal 
membrane. 

The  plants  of  this  genus  grow  on  the  bark  of  trees,  more 
rarely  upon  rocks  ;  the  habit  is  somewhat  peculiar,  and  the 
sub-sessile,  not  exserted  capsules  are  characteristic.  From  the 
other  pleurocarpous  mosses  with  non-exserted  fruit  it  is  readily 
known ;  from  Fontinalis  by  the  areolation,  from  Neckera  by  the 
not  complanate  leaves;  while  Hedwigia  differs  in  the  nerveless, 
often  hyaline-pointed  leaves  and  the  absence  of  peristome. 

Deriv. — K/>v<^ato9  (kryphaeos)  hidden,  in  reference  to  the 
immersed  capsule. 

1 .    Oryphsea  heteromalla  Mohr  (Neckera  heteromalla  Hedw. ; 
Cryphaea  arborea  Lindb.)  (Tab.  XLIX.  A.). 

Secondary  stems  erect,  rigid,  somewhat  pinnate,  with 
slender  branches ;  dark  or  olive  green.  Leaves  closely  imbri- 
cated, especially  when  dry,  spreading  when  moist,  widely  ovate, 
shortly  acuminate,  more  or  less  acute  or  rather  obtusely  pointed, 
concave,  excavate  at  base,  margin  entire,  recurved  in  the  lower 
half ;  nerve  strong,  %  length  of  leaf ;  cells  rounded  or  oval, 
incrassate,  slightly  papillose,  a  few  at  mid-base  elongate,  narrowly 
elliptic.  Capsules  numerous,  on  one  side  of  the  stem,  immersed; 
perichaetial  bracts  long,  acuminate,  or  obtuse  with  the  nerve 
excurrent,  thin,  pale,  with  narrower,  longer  cells.  Capsule 
yellowish  brown ;  lid  orange,  narrowly  conical ;  peristome  pale 
green. 

Var.  ^.  aquatilis  CM.  Dark  green ;  stems  elongated,  less 
branched,  floating  in  water ;  leaves  wider,  obtusely  pointed, 
margin  almost  plane. 

Hab.  Trunks  of  trees,  frequent ;  very  rarely  on  stones.  The  var.  3, 
:Devonshire.     Fr.  early  summer. 

The  capsules  are  usually  produced  in  abundance,  and  the  plant  is  then  recog- 
nised at  a  glance  ;  the  unilateral,  immerfed  fruit  resembling  that  of  no  other  of  our 
.pleurocarpous  mosses ;  the  aquatic  form  (var.  /3)  somewhat  resembles  Fontinalis  in 
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habit,  but  is,  of  course,  very  different  in  the  leaf. 

The  fertile  steins  are  erect,  stout,  and  rigid,  and  few  compared  with  the  short, 
slender,  barren  branches,  which  are  rather  numerously  produced,  and  it  is  this^ 
somewhat  specialised  form  of  the  fruiting  stems  which  gives  the  plant  its  characteristic 
appearance  when  fertile. 


Order  XXI.    NECKERACEiE. 

Primary  stems  creeping,  secondary  erect,  horizontal,  or  pen^ 
dulous,  pinnately  and  bipinnately  branched.  Leaves  complanate, 
ovate-lanceolate  or  lingulate,  obtuse  or  apiculate,  nerveless  or 
thinly  nerved,  sparingly  chlorophyllose,  areolation  small,  rhom- 
boid or  linear.  Vaginula  distinct.  Calyptra  cucullate,  glabrous 
or  hairy.  Capsule  immersed  or  emergent,  rarely  exserted  on  a 
short  seta,  erect,  symmetrical,  peristome  simple  or  double. 

A  natural  group  of  •  mosses,  readily  known  by  their  thin 
and  scariose,  complanate  (apparently  but  usually  not  really 
distichous)  leaves  with  short,  often  almost  geometrically  regular^ 
rhomboidal  areolation  and  erect,  symmetrical,  often  immersed 
capsules.  Hookeria  and  Pterygophyllum  differ  in  the  lax  areola- 
tion and  inclined  capsules,  Plagiothecium  in  the  usually  more 
chlorophyllose  leaves  of  different  texture,  longly  exserted  and 
curved  capsules,  more  perfect  inner  peristome,  and  irregular,  not 
pinnate  branching. 


83.    NEOKERA  Hedw. 


Growing  on  trunks  of  trees  or  rocks.  Secondary  stems 
pinnately  or  bipinnately  branched ;  branches  complanate,  often 
flagelliform.  Leaves  complanate,  smooth  or  transversely  undu- 
late, rounded  at  apex  or  suddenly  acuminate  or  apiculate ;  upper 
cells  rhomboid  or  linear,  smooth.  Nerve  (in  the  British  species) 
very  short  or  wanting.  Capsule  immersed  or  exserted,  erect 
and  symmetrical ;  calyptra  cucullate.  Peristome  double;  inner  a 
very  short  basal  membrane  with  i6  often  short  processes,  without 
intermediate  cilia.     Autoicous  or  dioicous.  ' 

Deriv. — After  Necker,  an  i8th  century  botanist  and  bryo- 
logist. 

/Leaves  not  undulate  4.  complanata 

"(Leaves  more  or  less  undulate  transversely 2 

r Capsule  immersed  ;  Is.  scarcely  undulate  when  moist    /.  pennaia 

\  Capsule  exserted  ;  Is.  distinctly  undulate,  wet  or  dry 3 

f  Robust;  Is.  1-2  lines  long,  rather  bluntly  pointed 2.  crispa 

^\Small ;  Is.  under  one  line  long,  often  acuminate 3.  pumila 
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1.      Neckera    pennata    Hedw.      (Fontinalis    pennata     L.) 
(Tab.  XLIX.  B.). 

Secondary  stems  erect,  horizontal,  or  prostrate,  2-4  inches 
long,  irregularly  pinnate,  bright  or  yellowish  green ;  more  robust 
than  N,  complanata,  less  so  than  N,  crispa.  Leaves  complanate 
(leaves  and  branches  all  in  one  plane),  spreading,  somewhat 
recurved-cultriform,  asymmetrical,  ovate-lanceolate,  acute,  more 
x>r  less  acuminate,  1-1%  lines  long,  strongly  transversely 
undulate  when  dry,  less  so  when  moist ;  margin  plane  (one 
margin  incurved  at  base)  entire  or  minutely  denticulate  above ; 
nerve  extremely  faint  and  short,  single  or  bifid,  or  wanting ;  cells 
small,  linear-vermicular,  6-8  times  as  long  as  broad,  at  apex 
rather  shorter  and  wider,  at  basal  angles  shortly  quadrate  or 
sub-rectangular,  irregular,  all  thin,  pellucid,  smooth.  Perichaetial 
bracts  long,  sheathing,  when  young  convolute  and  cuspidate, 
when  old  more  divergent,  longly  acuminate ;  capsule  rather 
large,  widely  oval-oblong,  bright  reddish  brown  with  an  orange, 
not  narrowed  mouth,  immersed ;  lid  conical,  shortly  rostellate. 
Peristome  pale,  inner  imperfect.     Autoicous, 

Hab.     Trunks  of  trees  ;  nr.  Forfar,  Scotland.     Fr.  spring. 

A  very  rare  species,  only  found  in  the  locality  mentioned  (the  Irish  record 
sometimes  cited  appears  to  rest  on  insufficient  authority);  it  is  common  in  N.  America. 
The  capsules  are  generally  present,  and  are  conspicuous,  so  that,  apart  from  its  size 
and  other  points,  it  is  easily  recognised,  all  the  other  British  species  having  the 
capsule  exseried  on  a  seta.  From  N.  crispa  it  differs  also  in  the  usually  smaller 
leaves,  more  gradually  acuminate,  and  the  narrower  cells. 


2.      Neckera   crispa    Hedw.     (Hypnum    crispum    L.)    (Tab. 

XLIX.  C). 

Robust,  4-8  inches  long,  pinnately  branched ;  branches  com- 
planate or  depressed  and  sub-falcate,  shining  yellowish  green, 
pale  brown  below.  Leaves  complanate,  strongly  and  regularly 
undulate,  iyi'2  lines  long,  oblong-lingulate,  rounded  at  the  apex 
and  shortly  apiculate,  denticulate  at  the  summit;  nerve  very 
faint,  as  in  the  last  species  ;  cells  as  in  the  last,  but  rather  wider, 
especially  towards  apex.  Perichaetial  bracts  sheathing,  con- 
volute, the  inner  narrowly  tubular,  longly  acuminate  ;  seta  j-5 
lines  long,  yellowish,  erect  or  slightly  flexuose ;  capsule  rather 
small,  orange-brown,  ovate,  narrowed  at  mouth;  lid  shortly  and 
finely  rostrate.  Peristome  pale  ;  inner  membrane  very  short, 
processes  about  half  as  long  as  the  outer  teeth.    Dioicous, 
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Var.  p.  falcata  Boui.  Branches  short,  curved,  numerous ; 
leaves  falcate-depressed,  less  undulate,  often  almost  smooth, 
flossy,  concave. , 

Hab.  dlcareous  hills,  and  rocks  and  tree  roots  near  waterfalls.  Not 
uncommon.     The  var.  /3  on  dry  rocks,  rare.     Fr.  rather  rare,  early  summer. 

A  very  fine  and  beautiful  spedes,  acquiring  a  silky  $;1om  from  the  rej^lar 
tindulations  of  the  leaves.  It  can  hardly  be  confused  with  any  other  species. 
ffylocomium  ruf^sum  inhabits  similar  localities  and  has  a  slight  resemblance  to  it,  but 
the  leaves  are  longly  acuminate,  and  their  arrangement  quite  different. 

The  var.  falcata  has  a  very  distinct  appearance,  but  is  perhaps  rather  a  form  than 
a  permanent  variety,  as  among  typical  plants  a  stem  or  branch  may  here  and  there 
of^  be  found  with  the  characters  of  the  variety. 

3.    Neckera  pumUa  Hedw.    (Tab.  XLIX.  D.). 

Slender,  pinnate  or  bipinnate,  erect  or  depressed,  dull 
shining  green,  1-3  inches  long ;  branches  often  flagelliform. 
Leaves  spreading  and  recurved-cultriform,  variously  acute  and 
acuminate,  less  than  i  line  in  length,  transversely  undulate  when 
dry  but  often  very  faintly,  denticulate  at  apex,  one  basal  margin 
often  widely  incurved,  the  other,  or  both,  narrowly  reflexed ; 
nerve  usually  double,  very  faint,  about  \  the  length  of  the  leaf ; 
areolation  as  in  the  last  but  smaller.  Perichaetia  on  the  under 
side  of  the  stems,  the  bracts  convolute,  shorter  than  in  the  last ; 
seta  yellow,  very  short  (1-2  lines),  often  hardly  exceeding  the 
perichaetial  bracts  ;  capsule  small,  oval,  narrow  at  the  mouth  ;  lid 
•conical,  acutely  rostellate.     Dioicous. 

Var.  p,  Philippeana  Milde  {N.  Philippeana  B.  &  S.). 
Prostrate,  usually  sterile.  Leaves  deeply  and  regularly 
undulate,  abruptly  ending  in  a  long  flexuose  filiform  point, 

Hab.  Trunks  of  trees,  rarely  rocks.  The  var.  /3  rare.  Fr.  not  common,  early 
summer. 

A  somewhat  variable  species,  recognised  from  the  previous  ones  by  its  slender 
habit  and  small  leaves  ;  from  the  next  by  the  undulate,  more  acute  leaves,  and  shorter 
seta ;  the  undulation  of  the  leaves  is  often  faint,  but  they  are  almost  always  more 
pointed  than  in  N,  complanaia^  of  a  duller,  less  yellowish  colour,  and  with  the  basal 
margin  recurved.  The  two  species,  too,  usually  frequent  rather  different  trees, 
N.  complanaia  being  often  found  on  oak  and  elm,  while  N,  pumila  is  rarely  found  on 
these,  more  usually  preferring  smooth-barked  species,  such  as  beech  and  young  ash. 
The  fruit  is  not  common,  but  may  occasionally  be  gathered  in  damp  sub-alpine  woods. 

The  var.  jS  is  undoubtedly  but  a  form  of  this  species  ;  it  is  a  very  beautiful  plant, 
and  in  its  extreme  state  the  characters  are  very  striking;  but  intermediate  forms 
frequently,  indeed  commonly,  occur ;  I  have,  moreover,  an  exactly  similar  variation 
of  N.  pennata,  from  N.  America.  The  plant  i^  always  prostrate  and  creeping,  and 
almost  always  sterile  ;  I  have  found  it  in  fruit  in  Devonshire. 

Small,  slender  ramuli  bearing  minute  leaves  are  often  produced  from  the  upper 
part  of  the  stem  in  this  species ;  but  the  ordinary  branches  are  rarely  flagelliform  as  in 
the  next. 
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4.    Neckera  complanata  Hiibn.  (Hypnum  complanatum  L.) 

(Tab.  XLIX.  E.). 

Resembling  N.  pumila,  but  usually  in  larger,  denser  tufts ^ 
yellowish  green;  2-4  inches  long,  somewhat  regularly  pinnate, 
branches  complanate,  often  flagelliform.  Leaves  not  undulate, 
oblong-cultriform,  usually  rounded  at  the  apex  and  shortly 
apiculate,  less  commonly  acute  or  shortly  acuminate,  complanate^ 
often,  especially  at  the  tip  of  the  stem  and  branches,  deflexed  on 
each  side  and  somewhat  falcate ;  margin  with  one  wing  inflexed 
at  base,  otherwise  plane,  faintly  denticulate  at  apex ;  nerve 
double,  very  short  and  faint,  or  wanting;  cells  narrowly 
vermicular  throughout  the  greater  part  of  the  leaf,  at  summit 
wider  and  shorter,  rhomboidal ;  at  basal  angles  quadrate-oval ^ 
yellowish.  Perichaetia  on  the  side  of  the  stem;  seta  ^-5  lines 
long,  yellow ;  capsule  oval  or  elliptic-oblong,  narrowed  at  the 
moMth^ pale,  orange-brown,  small;  lid  subulate-rostrate,  usually 
oblique  ;  peristome  teeth  pale,  narrow.     Dioicous. 

Var.  p,  tenella  Schp.  Extremely  slender,  leaves  very  muck 
smaller, 

Hab.  Trunks  of  trees,  banks  and  rocks.  Common.  The  var.  B  rare  ;  nr.  Lad- 
brook,  Warwick  (Bagnaii)  ;  Blakesley,  Northamptonshire.     Fruit  rare,  spring. 

The  commonest  species  of  the  genus,  readily  known  by  its  leaves  being  smooth,, 
not  undulate.  It  is  most  like  Homalia  tnchomanoidcs,  but  that  plant  has  the  leaves 
more  regularly  depressed  on  each  side  of  the  stem  and  less  complanate,  the  cells  wider 
and  the  nerve  single  ;  besides  which  it  is  autoicous  and  usually  fertile. 

N.  complanata  varies  with  the  leaves  more  distant,  the  stems  looser  and  more 
elongated,  and  on  the  other  hand  with  the  stems  shorter  and  more  compactly  tufted, 
with  the  leaves  much  crowded  ;  in  the  latter  form  the  branches  are  less  frequently 
flagelliform.  The  var.  tenella  is  exceedingly  slender,  almost  minute,  and  may  perhaps 
be  looked  upon  as  a  stunted  form  with  all  the  branches  reduced  to  the  flagelliform 
character.  The  flagellse  are  sometimes  so  numerous  in  the  typical  plant  as  to  give  the 
tufts  a  very  marked  appearance. 


84.    HOMALIA  Brid. 

(Omalia  B,  &*  S.,  nonnull.  auct.). 

Habit  and  leaf  structure  of  Neckera.  Seta  elongate ;  capsule 
erect  or  sub-erect ;  peristome  more  developed,  the  basal  membrane 
of  the  inner  one-third  the  height  of  the  teeth,  processes  reaching 
as  high  as  the  outer  teeth ;  cilia  sometimes  present,  rudimentary. 
Inflorescence  autoicous. 

Deriv. — opaXuk  (homalia)  flattened,  from  the  expanded  or 
complanate  leaves. 
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1.    Homalia  trichomanoides    B.   &   S.    {Hypnum   tricho- 
manoides  Schreb.)     (Tab.  XLIX.  F). 

In  large  loose  patches,  pale  shining  yellowish  green ;  secondary 
stems  A^Xi^tXy  flexuose\  sparingly,  hardly  pinnately  branched, 
the  branches  not  complanate,  often  curved  ;  leaves  sub-distichous, 
depressed  on  each  side  of  the  stem,  oblong-cultriform,  rounded  at 
apex  and  shortly  apiculate,  one  margin  incurved  at  base,  else- 
where plane ;  minutely  denticulate  above  the  middle,  more  strongly 
at  apex  ;  nerve  faint,  single,  reaching  above  half-way ;  areolation 
narrowly  rhomboid,  at  apex  shorter  and  wider,  hardly  longer 
than  broad.  Seta  deep  red,  )i'i  inch  long,  slender,  flexuose ; 
capsule  dark  reddish  brown,  oblong  with  a  distinct  tapering  neck, 
contracted  below  the  mouth  when  dry,  erect  or  frequently  inclined 
and  slightly  curved ;  lid  longly  rostrate ;  peristome  long.  Autoicous. 

Hab.     Trunks  of  trees  and  rocks  in  shady  situations,  common.    Fr.  early  spring. 

Easily  known  from  tfeckera  complanata^  which  it  most  resembles,  by  the 
characters  detailed  under  that  species.  Both  are  very  like  some  species  of  Hepaticse, 
such  as  Diplophyllum  albicans^  in  general  appearance. 


Order  XXII.    HOOKERIACE/E. 

Plants  of  soft,  rather  succulent  texture,  stems  slightly  divided. 
Leaves  in  several  rows  or  complanate,  areolation  smooth,  thin, 
pellucid,  often  wide  and  hexagonal.  Perichaetial  branch  very 
small,  few-leaved.  Calyptra  conical,  mitriform,  lobed  or  laciniate, 
or  almost  entire.  Capsule  erect  or  cernuous,  exserted,  on  a 
smooth  or  rough  seta.     Peristome  double,  well  developed. 

The  texture  and  cell-structure  in  the  plants  included  under 
this  Order,  with  the  structural  details  mentioned  above,  render 
them  a  natural  group,  distinct  from  all  the  other  pleurocarpous 
mosses.  The  three  British  species,  belonging  to  three  genera,  are 
all  widely  distinct  from  one  another  as  well  as  from  the  plants  of 
the  neighbouring  Orders.  Each  of  them,  moreover,  is  the  sole 
European  representative  of  its  genus,  the  bulk  of  the  species 
being  tropical  mosses. 


85.    DALTONIA  Hook.  &  Tayl. 

Leaves  in  many  rows,  singly  nerved,  narrowly  lanceolate, 
distinctly  bordered.    Seta  and  capsule  papillose.     Calyptra  longly 
laciniate  at  base ;  annulus  none. 
Ai 
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Deriv. — After  the  Rev.  James  Dalton,  a  British  botanist  and 
bryologist. 

1.    Daltonia  splachnoides  Hook.  &  Tayl.    (Neckera  splach- 
noides  Sm.)     (Tab.  XLIX.  G.). 

Stems  short,  J- J  inch  high,  densely  tufted,  dark  green. 
Leaves  closely  imbricated,  linear-lanceolate,  acuminate,  keeled, 
entire;  nerve  ceasing  below  the  apex  ;  cells  smaW^ellifi' iC'rhomioid, 
or  linear,  very  variable  even  in  different  parts  of  the  same  leaf, 
the  marginal  in  several  rows  narrow-linear,  forming  a  distinct, 
yellowish,  thickened  border.  Seta  red,  papillose,  about  3  lines  in 
length;  capsule  small,  erect,  oval-oblong,  with  a  short  neck, 
papillose ;  lid  yellowish,  longly  rostrate.  Calyptra  hardly  reach- 
ing below  the  lid,  conical,  strongly  fringed  or  ciliate  at  base ; 
peristome  teeth  yellowish,  linear- lanceolate ;  inner  of  16  narrow 
processes,  without  a  basal  membrane.    Autoicous  and  synoicous. 

II AB.  Shady  rocks  or  trees  in  sub-alpine  regions.  Very  rare  ;  in  two  or  three 
localities  in  Ireland.     Fr.  autumn. 

One  of  our  most  distinct  species,  beinf^  unique  amone  the  pleurocnrpous  moi^ses 
in  its  bordered  leaves  with  long  nerve  and  small  narrow  cells,  as  also  in  the  papillose 
capsule. 


86.    HOOKERIATayL 

Stems  procumbent ;  leaves  widely  ovate  or  Ungulate,  two- 
nerved,  often  bordered,  complanate,  areolation  large,  soft, 
Calyptra  shortly  lobed  at  the  base.  Capsule  inclined,  inner 
peristome  with  a  basal  membrane. 

Deriv.— After  Sir  W.  J.  Hooker,  author  of  the  "  British 
Flora,"  etc. 

1.    Hookeria  leste-virens  Hook.  &  Tayl.  (Tab.  XLIX.  I.). 

Stems  procumbent,  sub-pinnately  branched  ;  branches 
complanate ;  deep  green,  very  soft  and  flaccid.  Leaves 
large,  complanate,  rather  distant,  widely  spreading,  oval-oblong, 
abruptly  and  sharply  acuminate,  thin  and  pellucid,  when  dry 
flaccid,  shrinking,  and  somewhat  undulate,  finely  denticulate  at 
apex ;  with  two  distinct,  narrow  nerves,  reaching  three-fourths 
the  length  of  the  leaf,  divergent  from  the  base ;  cells  widely  and 
shortly  hexagonal,  about  ii-2  times  as  long  as  wide,  20-2^  ik  in 
diameter,  laxer  at  base,  thin-walled ;  the  marginal  in  2-4  rows  <rf 
narrow-linear  cells,  forming  a  narrow  but  distinct  border.     Seta 
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about  I  inch  long,  reddish,  smooth.  Capsule  small,  horizontal  or 
sub-pendulous,  elliptical,  smooth  ;  lid  rostrate.  Peristome  red, 
the  inner  yellow  ;  basal  membrane  one-third  the  height  of  the 
teeth.    Autoicous. 

Hab.  Damp  rocks  by  rivulets,  etc.,  very  rare.  Penzance  ;  Ireland.  Fr. 
aotumn. 

A  very  rare  and  pretty  itpedes,  known  at  once  by  its  soft,  rather  distant, 
spreadinfT  leaves,  wiih  long  double  nerve,  smaller  areolalion,  and  distinct  border,  from 
PterygophyUwn  iiuens,  and  indeed  from  all  our  species. 


87.    PTERYOOPHYLLDM  Brid. 

Leaves  large,  ovate,  nerveless,  complanate,  entire,  succulent. 
■Cells  large,  hexagonal.     Fruiting  characters  as  in  Hookeria. 

Deriv.  —  irr€/n7o-(pterygo)  wing  or  feather,  and  <^vAAor 
{phyllon)  a  leaf.     From  the  pinnate  arrangement  of  the  leaves. 

1.      Pterygophyllum    lucens    Brid.    (Hypnum    lucens    L.) 
(Tab.  XLIX.  H.). 

In  irreo^ular  patches,  pale,  glaucous  or  bright  green,  glossy  ; 
stems  procumbent,  irregularly  branched.  Leaves  rather  closely 
imbricated,  complanate,  when  dry  little  altered,  large,  widely 
oval,  obtuse,  entire,  nerveless ;  cells  very  large,  hexagonal,  2-3 
times  as  long  as  broad,  ^0-60  fi  in  width,  ihin-walled,  the 
marginal  haraly  distinct.  Seta  and  capsule  reddish,  succulent. 
Seta  smooth,  ^-i  inch  high;  capsule  horizontal  or  sub-pendulous, 
short,  oval ;  lid  long-beaked ;  peristome  red.     Autoicous. 

Hab.  Sandy  ground,  stones,  etc.,  in  moist  situations ;  frequent,  especially  in 
sub-alpiue  distiicis.     Fr.  late  summer. 

A  very  beautiful  and  distinct  plant,  not  likely  to  be  mistaken  for  any  other  ;  the 
large,  glossy,  obtuse,  complanate  leaves,  not  undulate,  nerveless,  and  Inxly  areolate 
are  quite  different  from  those  of  any  uther  species.  The  cells  are  so  lar^e  as  to  be 
-easily  visible  wiih  the  lens.  The  seta  is  of  a  remarkably  thick  and  succulent  texture. 
I  have  leathered  a  very  striking  form  in  mountain  springs  in  Sutherland,  in  large  dense 
4ufts  with  the  stems  all  erect. 


Order  XXIII.    LEUCODONTACEiE. 

Stems  irregularly  branched,  not  pinnate.  Leaves  in  several 
rows ;  areolation  short,  roimded-oval,  almost  always  smooth. 
Nerve  single,  double,  or  absent.  Capsule  symmetrical  Peris- 
tome double,  rarely  single.    Calyptra  cucullate.    Seta  smooth. 
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The  genera  united  under  this  Order  agree  in  the  areolation 
of  their  leaves,  short  and  often  rounded  or  oval  at  least  in  the 
upper  half,  and  smooth,  not  papillose ;  thus  differing  from  the 
Orthotheciaceae  and  Hypnaceae  on  the  one  hand  and  from 
the  Leskeaceae  on  the  other.  From  the  Neckeraceae  they  differ 
in  the  non-complanate  leaves  and  different  areola!  ion,  from 
Cryphaeaceae  in  the  cucullate  calyptra  and  exserted  capsule, 
from  Hookeriaceae  in  the  cucullate  calyptra  and  very  different 
cells. 


8a    LEUOODON  Schwaeg. 

Secondary  stems  erect  or  arcuate,  moderately  robust. 
Leaves  closely  imbricated^  rendering  the  branches  julaceous 
when  dry ;  lon^tudinally  plicate,  nerveless.  Upper  areolation 
elliptic.  Perichaetial  bracts  long,  sheathing.  Annulus  present; 
peristome  single,  teeth  irregular,  short,  fugacious.  Calyptra 
reaching  to  the  base  ot  the  capsule. 

Deriv. — A€t>K-(leuk)  white,  and  oSwv  (odon)  a  tooth.  From 
the  pale  peristome. 

1.     Leucodon  SCiuroides   Schwaeg.    (Hypnum  sciuroides   L.) 
(Tab.  XLIX.  J.). 

Primary  stem  slender,  creeping,  giving  off  numerous  erect, 
secondary  stems,  which  are  simple  or  slightly  branched,  cuspi- 
date,  straight,  terete  and  julaceous,  with  the  leaves  closely 
imbricated  all  round,  or  frequently  arcuate  with  the  leaves 
slightly  secund  and  homomallous,  1-2  inches  high,  rarely  more. 
Leaves  crowded,  dark  green,  erecto-patent,  when  dry  erect  and 
appressed,  i-ii  lines  long,  cordate-ovate,  narrowed  above  and 
then  rapidly  tapering  to  a  narrow  acumen,  concave,  longitudi^ 
nally  plicate ;  margin  plane,  entire,  or  minutely  denticulate  in 
the  acumen  ;  nerve  none.  Cells  in  the  upper  part  very  small, 
oval,  longer  and  elongate-elliptic  in  the  acumen  ;  at  mid -base 
narrow-linear,  extending  about  half-way  up  the  leaf  and 
gradually  passing  into  the  oval  ones;  at  margins  in  the  lower 
half  of  the  leaf  rounded,  dot-like,  forming  a  broad  band  on 
each  side,  which  is  widest  at  base.  Seta  about  half-an-inch  long ; 
capsule  elliptic-oblong,  brown,  lid  conical.     Dioicous. 

Var.  j8.  morensis  B.  &  S.  (Hypnum  morense  Schleich.). 
Secondary  stems  and  branches  tall,  thick,  turgid;  leaves  wider ; 
perichaetial  bracts  longer  ;  capsule  cylindrical. 
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Hab.  Trunks  of  trees,  more  rarely  on  rocks.  The  var  0  very  rare.  Fruit  very 
rare,  spring. 

Readily  identified  by  the  terete,  often  curved,  usually  cu?;pidate  branches  and 
stems,  with  plicate,  nerveless  leaves.  Catnf»tothecium  sericeum  somewhat  resembles 
its  more  slender  forms,  but  the  leaves  of  that  species  are  longer  and  narrower, 
nerved,  more  deeply  plicate,  with  longer,  narrower  cells.  The  lower  leaves  are  often 
shorter  and  more  spreading,  even  when  dry. 

The  var.  morensis  is  the  most  frequent  form  in  the  Mediterranean  region  ;  forms 
somewhat  approaching  it  may  not  unfrequently  be  seen  ;  I  have  specimens  from  Craig 
Chailleach,  but  I  am  not  awsure  that  fertile  plants  have  been  found  in  this  country. 

The  tips  of  the  stems  often  produce  numerous,  gemmiform  branchlets,  which  are 
short,  filiform,  and  minute-leaved,  sometimes  occurring  in  such  quantities  as  to  deform 
the  plant. 

A  slender  form  with  the  branches  long  and  arcuate,  and  the  leaves  decidedly 
falcato-secund,  is  xht  forma  falceUa  Boul. 

L.  brachypus^  a  North  American  plant,  which  might  occur  here,  closely  resembles 
Z.  sdu* aides  in  vegetative  characters,  but  the  capsules  are  immersed.  It  has  the 
leaves  somewhat  less  finely  acuminate,  and  more  distinctly  denticulate  at  apex. 
L.  tmmersus  Lindb.  from  the  Caucasus  appears  to  be  a  similar  plant. 


89.    PTEROGONIUM  Swartz. 

Primary  stems  creeping,  stoloniform,  giving  rise  to  erect, 
sub'dendroid  secondary  stems,  unbranched  at  the  base,  with 
numerous,  crowded  branches  at  the  summit,  all  turned  to  one 
side  and  curved.  Leaves  crowded,  imbricated  all  round  the 
stems  and  branches,  ovate-acuminate,  faintly  nerved.  Upper 
areolation  narrowly  elliptical  or  oval.  Peristome  double. 
Calyptra  sparingly  hairy. 

Deriv. — 7rT€/)o-(ptero)  wing,  and  yoi^o?  (gonos)  a  shoot. 
Probably  from  the  axillary  perichaetial  branches. 

1.     Pterogonium     gracile    Swartz    (Hypnum   gracile   Dill.; 

Pterogonium  ornithopodioides  Lindb..  Braithw.  Br.  M.  Fl.) 

(Tab.  XLIX.  K.). 

In  wide,  close  patches,  dark  green  or  brownish.  Secondary 
stems  very  slender,  usually  bare  below,  1-2  inches  high,  above 
with  numerous  clustered  branches,  which  are  curved  to  one  side, 
slender,  julaceous  when  dry  with  the  leaves  closely  imbricated 
and  appressed,  obtuse,  or  elon«;ated  and  flagelliform,  often 
re-branched.  Leaves  widely  cordate-ovate,  rapidly  and  sharply 
contracted  to  a  longer  or  shorter  acumen,  the  uppermost  and 
those  of  the  smaller  branches  less  suddenly  and  more  shortly  and 
widely  acuminate,  or  acute  only ;  all  concave,  excavate  at  base, 
not  plicate,  densely  crowded,  when  moist  spreading,  when  dry 
closely  appressed,   rendering   the   branches   Julaceous ;    sharply 
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dentate  towards  apex^  at  back  above  sparsely  scabrous  with 
acute  ascending  papillae ;  margin  usually  plane ;  nerve  very  faint 
and  short,  sometimes  quite  wanting ;  either  double  or  single  and 
forked  above,  hardly  reaching  half-way.  Median  and  apical  cells 
narrowly  elliptical'Vermicular ,  longer  at  base  ;  cells  of  basal 
wings  in  many  rows  short,  wider,  rounded-quadrate,  becoming 
oval  above,  then  elliptical-rhomboid,  finally  becoming  uniform 
with  those  of  the  median  part;  in  the  shorter  branch-leaves  the 
areolation  is  much  shorter,  wider,  and  more  uniformly  oval- 
rhomboid,  narrowly  elliptical  only  at  base.  Capsule  on  a  long 
seta,  erect  or  slightly  curved,  sub-cylindric ;  lid  conical,  rather 
obtuse ;  peristome  pale  yellow,  inner  of  short  processes  without 
cilia,  on  a  narrow  basal  membrane.     Dioicous.  ^ 

Hab.  Rocks  and  tree-trunks,  mostly  in  sub-alpine  districts.  Frequent.  Frnit 
rare,  autumn. 

The  curved  cylindrical  branches  all  pointing  the  same  wny,  and  very  terete  and 
julaceous,  et^pecinlly  when  dry,  give  this  mo^s  a  somewhat  peculiar  and  very 
characteristic  look.  The  branches  vary  considerably  in  slendcrness,  sometimes 
becoming;  almost  filiform  when  dry,  but  always  exhibiting  a  maikecl  difference  of 
aspect  between  the  moist  ami  the  dry  state,  so  as  hardly  to  look  like  the  same  plant. 
It  has  some  resemblance  to  Pteri^yitandium  fiHfotme^  but  that  is  a  more  delicate 
plant  with  the  stems  less  dendioid,  ihe  branches  more  slender,  (he  leaves  much  smaller 
and  less  pointed,  and  the  areolation  papillose.  Eurhyuchium  cnctnalum  is  also  some- 
what like  it,  but  with  shorter,  more  equal  branches,  and  the  nerve  strong  and  well 
defined. 

The  scabrous  denticulations  on  the  back  of  the  leaf,  most  noticeable  in  the  upper 
leaves  of  a  branch,  are  not  of  the  nature  of  pnpilke  as  in  Pterig)'nandrum  and  other 
genera  of  Leskeactrse,  but  are  more  akin  to  the  spines  on  the  backs  of  the  leaves  of 
Catharinea,  etc.,  on  a  smaller  scale.  Boulay  unites  this  species  with  Isuthecium  (some 
species  of  which  have  the  leaves  similarly  scabrous),  and  with  si>me  rea«<on  ;  the 
areolati<m  is  however  different ;  and  the  close  imbrication  of  the  leaves  is  a  distinctive 
feature  of  this  plant. 

Mr.  D.  A.  [ones  sends  an  extremely  slender  form  from  near  Harlech,  which  is 
perhaps  deserving  of  varietal  rank.  It  may  possibly  lie  the  var.  cavertinruM  Tfeffer,^ 
which  I  have  not  seen,  but  in  that  the  leaves  are  described  as  more  spaiingly  serrate, 
which  scarcely  seems  the  case  here. 


90.    HABRODON  Schp. 


Slender,  very  small,  with  creeping  stems  and  sub-erect,. 
filiform  branches.  Leaves  mifiute,  ovate-acuminate,  entire, 
nerveless.  Cells  elliptic-rounded,  smooth.  Capsule  oblong- 
cylindrical  ;  annulus  broad ;  peristome  single,  arising  below  the 
mouth  of  the  capsule.     Dioicous. 

Deriv. — d/?/)o-(habro)  delicate,  and  oSwv  (odon)  a  tooth. 
Alluding  to  the  peristome. 


Digitized  by  VjOOQIC 


QO.   HABRODON.  407 

1.    HabrOjdon  Notarisii  Schp.  (H,  perpusillus  Lindb.,  Braithw. 
Br.  M.  Fl.)  (Tab.  XLIX.  L.). 

Minute^  very  slender,  almost  prostrate,  the  branches  fili- 
form, all  pointing  one  way,  hardly  2  lines  long.  Leaves 
minute,  ovate-cordate  or  ovate-lanceolate,  longly  acuminate, 
hardly  excavate  at  base,  not  concave,  closely  imbricated  and 
appressed  when  dry,  spreading  when  moist ;  margin  plane,  entire 
or  slightly  crenulate;  nerve  none;  cells  small,  oval  or  elliptical, 
at  margin  shorter,  at  mid-base  more  elongated,  towards  basal 
margin  short,  rounded-quadrate,  in  many  rows.  Seta  short, 
capsule  minute,  narrowly  oblong;  lid  conical.     Dioicous. 

Hab.  On  the  bark  of  trees,  chiefly  in  sub-alpine  districts ;  rare.  Fruit  very 
rare,  spring. 

The  most  minute  and  delicate  species  of  the  present  Ord£r  ;  di Bering  from  the 
minute  .species  of  Am)>ly.<itegiuni  in  the  branches  more  lereie  aiul  julaceuus  when  dry 
from  the  closely  set,  apprtssed  leaves  ;  and  in  the  shorter,  oval  cells. 


91.    HELICODONTIUM  Schwaeg. 

(Myrinia  Schp.,  Handb.  Ed.  I.) 

Stems  creeping^  sparingly  and  irregularly  branched.  Leaves 
oval,  entile^  shortly  nerved.  Areolaiion  rhomboid^  quadrate  at 
angles,  smooth.     Annulus  none.     Peristome  double. 

Deriv. — cAi^  (helix)  twisting,  and  o5ovr-(odont)  tooth,  from 
the  peristome,  curling  inwards  when  dry. 

1.    Helicodontium   pulvinatum    Lindb.    (Leskea  pulvinata 

Wahl. ;  Myrinia  pulvinata  Schp.,  Handb.  Ed,  /.,  et  plur.  auct.) 

(Tab.  XLIX.  M.). 

In  soft,  dense,  deep  green  tufts,  stems  prostrate  with  erect 
or  slightly  curved,  slender  branches  about  |-inch  in  height. 
Branches  flexuose,  somewhat  obtuse,  sub-julaccous  when  dry. 
Leaves  small,  spreading  or  sub-secund,  appressed  and  imbricated 
when  drvy  widely  oval^  or  bluntly  apiculate  or  acute,  margin 
plane,  entire ;  nerve  very  faint,  single,  reaching  a'out  \  up  the 
leaf.  Cells  rather  large,  widely  oval -rhomboid^  at  basal  wings 
quadrate-rectangular,  all  wide,  smooth.  Seta  about  three  lines 
long  ;  capsule  oval-oblonjr,  slightly  curved  and  unequal  ;  lid 
conical ;  outer  peristome  pale,  inner  deep  yellow.    Autoicous. 

Hab.     About  the  roots  of  trees  near  water.     Very  rare.     Fr.  summer. 
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Resembling  blender  forms  of  Leskea  pofycarpa^  but  diffeHng  in  the  smaller,  less 
secund  leaves  wiih  faint  nerve  and  smooth  cells.  The  two  species  grow  in  similar 
localities,  and  ore  ctccaNionally  found  together  ;  the  present  plant  may  then  be  known 
by  the  more  slender  habit,  darker  colour,  and— l^ing  generally  abundantly  fertile— 
by  the  smaller,  shorter  capsules. 

It  appears  to  he  necessary,  as  pointed  out  by  Lindberg,  to  suppress  the  more 
widely  known  generic  name  Myrinia,  in  favour  of  Scliwaegrichen's  earlier  genus, 
to  which  our  s{)ecies  seems  clearly  to  belong. 


92.    ANTITRIOHIA  Brid. 


Secondary  stems  elongated^  procumbent  or  pendulous,  more 
or  less  pinnately  branched ;  leaves  ovate-acuminate,  denticulate 
above,  single-nerved.  Capsule  on  a  straight  or  flexuose  seta, 
elliptical ;  annulus  narrow,  calyptra  cucullate,  not  covering  the 
whole  capsule;  peristome  double,  inner  of  i6  filiform,  fragile 
processes,  without  a  basal  membrane.     Dioicous. 

Deriv. — d  T4-(anti)  opposite,  and  rpixia  (trichia)  filaments. 
From  the  erroneous  supposition  that  the  processes  were  opposite 
to,  not  alternate  with  the  outer  teeth. 

1.     Antitrichia  curtipendula  Brid.  (Hypnum  curt  {pendulum 
L.)  (Tab.  L.  A  ). 

Secondary  stems  long,  4-12  inches,  robust,  more  or  less 
regularly  pinnate,  in  loose  tufts  or  masses,  olive-green  or 
yellowish.  Leaves  densely  imbricated,  spreading  when  moist, 
sub-erect  when  dry,  almost  always  falcato-secund,  widely  ovate 
from  a  broad  insertion,  gradually  acuminate  to  a  more  or  less 
tapering  point,  large,  i-tYz  lines  long,  irregularly  plicate, 
slightly  decurrent,  margin  strongly  revolute  from  base  to  near 
summit,  sharply  dentate  at  apex,  the  teeth  strong  and  sometimes 
recurved,  especially  at  the  extreme  tip ;  nerve  wide,  reaching  j( 
of  the  length  of  the  leaf,  at  base  very  broad,  where  it  usually 
sends  out  one  or  two  short,  faint,  lateral  branches  on  each  side. 
Areolation  very  small,  elliptical  with  a  sigmoid  curve,  smooth 
or  slightly  roughened  at  back,  at  mid-base  rather  longer  and 
narrower,  at  basal  margins  short,  irregularly  rounded,  in  numerous 
rows.  Perichaeiial  bracts  long,  sheathing.  Seta  about  half-an- 
inch  long,  curved  or  flexuose  ;  capsule  large,  elliptical,  reddish 
brown,  paler  at  first,  somewhat  narrowed  at  the  often  slightly 
oblique  mouth  ;  calyptra  smooth,  with  a  long  subulate  beak, 
reaching  to  about  the  middle  of  the  capsule ;  lid  shortly  rostellate. 
Peristome  short,  pale  yellow. 
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I  Tab.  Rocks  and  trees,  principally  in  mountainous  districts ;  not  uncommon. 
Fr.  rare,  spring. 

This  fine  species  somewhat  resembles  Hyjoromium  loreum  in  appearance,  but  the 
leaves  are  more  densely  imbricated  with  much  shorter  acumen,  givini;^  a  very 
different  appearance  to  the  stem  when  closely  examined.  In  some  of  its  short, 
slender  slates  it  simulates  the  very  rare  Hyl,  pyrenaicum^  which,  however,  is  a  less 
robust  and  rigid  plant  with  numerous  paraph)  Ilia,  and  less  crowded  leaves,  which  are 
more  abruptly  acuminate,  less  revoluie  at  margin,  with  looser  Iiasal  areolation,  and 
generally  longer  cells ;  it  is  also  quite  wanting  in  the  peculiar  apical  dentation  of  the 
present  plant,  uhich  frequently  exhibits  a  double  recurved  tooth  at  the  extreme  apex, 
m  the  form  of  a  grapnel.  Thi^,  however,  is  not  always  present,  and  the  apex  of  the 
leaf  is,  moreover,  rather  fragile  and  frequently  lost. 

The  capsules  are,  when  present,  produced  in  considerable  numbers  towards  the 
summit  of  the  stems. 

This  plant  grows  nowhere,  perhaps,  more  finely  in  our  islands  than  in  Wistman's 
Wood,  Dartmoor,  where  it  clothes  the  limbs  of  the  old  and  stunted  oaks  with  large 
masses,  hanging  down  to  the  length  of  a  foot  or  more,  and  producing  fruit  in 
abundance. 


93.    POROTRIOHUM  Brid. 
(Thamnium  B,  &*  S.,  plur.  auct.) 

Primary  stem  creeping,  stoloniform  ;  secondary  stems  erect 
(rarely  depressed),  dendroid^  tall  and  robust ^  divided  above, 
with  numerous  curved  branches  more  or  less  turned  to  one  side. 
Leaves  oval-oblong,  of  solid  texture, .  strongly  single-nerved^ 
toothed.  Cells  oval  or  rounded,  small  and  short.  Capsule 
inclined  and  somewhat  arcuate.  Annulus  present.  Peristome 
perfect,  inner  with  a  wide  basal  membrane,  and  with  3  appendi- 
culate  cilia  between  the  processes. 

The.  usual  name  Thamnium  (Bry.  Eur.),  of  this  genus,  had 
been  previously  appropriated  by  more  than  one  author,  being 
applied  to  a  genus  of  lichens  in  1799  (and  subsequently  to  two 
genera  of  flowering  plants)  ;  it  must  therefore  be  erased  from 
our  bryological  nomenclature.  The  name  Porotrichum  was  first 
applied  by  Bridel  (as  a  sub-genus  of  Climacium)  to  the  South 
American  species,  P.  longirostrum  (Hypnum  longirostrum 
CM.),  with  which  the  present  species,  according  to  Mitten,  is 
congeneric. 

On  account  of  the  perfect  development  of  the  peristome,  the 
genus  has  been  by  most  writers  placed  among  the  Hypnaceae,  but 
the  nature  of  the  areolation  renders  its  position  there  anomalous, 
and  a  perfect  peristome  is  found  in  other  genera  which  are  by  the 
same  authors  separated  from  that  Order ;  it  appears  more  logical, 
therefore,  to  include  it  in  the  present  Order,  to  which  by  the 
nature  of  its  leaves  and  areolation  it  properly  belongs. 
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Drriv.— iropo-(poro)  pore,  perforation,  and  T/)4x-(trich)  hair. 
From  the  perforated  processes  of  the  inner  peristome. 

{L?.  narrower  at  insertion  than  above,  more  or  less  ovate /.  ahpemntm 
Ls.  widest  at  insertion  ;  branch  Is.  narrow,  ligulaie;  nerve  wide  ...2.  an^ustifoUum 

1.     Porotrichum  alopecurum  Mitt.  (Hypnum  alopecurum  L.; 
Thamnium  alopecurum  B.  &  S.,  plur.  auct )  (  Tab  L.  B.). 

Secondary  stems  robust,  erect  or  sub-pe'»dulous,  3-8  inches 
long ;  dark  brown,  rigid  and  unbranched  at  hasfy  above  divided 
into  numerous  branches  forming  a  dark  dull  green  terminal  head  ; 
branches  more  or  less  turned  to  one  side,  frequently  somewhat 
complanate,  slender,  short  and  curved  or  longer,  straight  and 
flagelliform  ;  lower  stem-leaves  scale-like,  increasinj^  in  size 
upwards,  broadly  triangular  and  scariose^  the  upper  more 
chlorophyllose ;  branch-leaves  narrow ^  elliptic-oblongs  ntrrowed 
at  the  insertion^  sharply  and  coarsely  toothed^  especially  above, 
acute  but  not  acuminate,  margin  plane  ;  all  strongly  nerved  to 
just  below  the  apex;  somewhat  spreading  when  moist,  loosely 
imbricated  when  dry,  not  twisted,  but  often  incurved  at  apex  sa 
that  the  branches  appear  somewhat  catenulate.  Areolation  ot 
stem-leaves  shortly  elliptic^  somewhat  elongated  and  enlarged 
at  base  ;  of  branch-leaves  rounded  or  sub  quadrate,  a  little 
elongated  at  the  very  base.  Perichaetial  bracts  oblony:-acuminate, 
the  points  divergent.  Seta  short,  about  half-an-inch,  curved  at 
the  summit,  so  that  the  capsule  is  inclined  or  horizontal ; 
calyptra  large  ;  lid  longly  rostrate,  oblique  ;  capsule  oblong, 
curved,  reddish  ;  peristome  large,  pale  red.     Dioicous. 

II AB.  Shady  woods,  and  rocks  by  waterfalls.  Common.  Fruit  not  common, 
autumn. 

This  fine  moss  is  usually  recognisiable  at  once  by  its  dendroid  stems,  the  lower 
part  black,  with  silvery  triangular  leaves ;  the  terrestrial  ft»rm  ditTers  consi<lembly 
from  the  rupesirHl  one  :  in  the  former  the  branches  are  not  complanate,  usually  curved 
and  rather  robust  wiih  the  leaves  more  spreading;  in  the  l.itier  they  are  L'eiiei ally 
distiticily  complnnatc,  strai^hter,  more  slender  and  flnuelliform,  wiih  sninller  more 
appressed  leaves.  The  former  is  more  rarely  found  in  fruit,  but  the  capsules  when 
present  seem  to  be  larger  and  belter  developed.  Numerous  scttC  are  as  a  rule 
produced  on  each  stem,  and  all  from  the  summit,  often  very  close  together. 

The  nerve  is  some\ihat  channelled  above  at  liack  anti  .spRringly  toothed.  It  is 
strong,  but  never  occupies  any  considerable  proportion  of  the  width  of  the  leaf  as  in 
the  next  species. 

A  slender,  sub-aquatic  form  occurs,  very  closely  resembling  Eurh.  mvosuroides 
var.  rh'ulaie,  scarcely  indee<l  distinguishable  in  the  field  except  by  the  uuuh  .strcmger 
netve;  in  the  latter  plant  the  leaves  are  usually  siraighler  and  moie  rigid  when  dry, 
not  incurve<l  and  cntenulaie. 

P  alof>ecurum  occasionally  l)ecomes  detached  from  the  soil  and  continues  to  grow 
in  the  form  of  a  sub-spherical  detached  mass,  readily  blown  aliout  by  the  wind. 
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2.    Porotrichum  aDgustifolium  Dixon  (Thamnium  angusti- 
folium  Holt,  Journ.  of  Bot,  1886,  p.  65)  (Tab.  L.  C  ). 

Very  small ;  leaves  much  narrower  (those  of  the  branches 
ligulatej,  widest  at  the  insertion ^  more  strongly  toothed ;  nerve 
Very  wide  and  thick,  occupying  }i  width  of  leaf  at  base  or  viore  ; 
cdls  more  elongated  and  narrower^  especially  at  base  and  near 
the  nerve ;  upper  somewhat  larger  than  in  the  last,  irregularly 
oval.     Fruit  unknown. 

Hab.     By  calcareous  springs,  **  Raven's  Dale,**  Derbyshire  {Holt), 

Quite  distinct  fronj  the  last  species,  and  only  known  at  present  from  the  above 
locality.  The  leaves  are  aiways  widest  at,  not  above,  the  base,  the  nerve  much 
broader,  the  upper  cells  larjrer. 

**  Limestone  ravine,  Cressbrook,  near  Monsal  Dale,"  according  to  Prof.  Barker, 
would  l)e  a  more  accurate  description  of  the  locality,  there  lieint;  no  Raven's  Dale 
properly  so  called.     This  species  has  never  l>een  found  outside  Britain. 


Order  XXIV.    LESKEACEiE. 

Mosses  of  varying  habit,  differing  from  Leucodontaceae  in 
the  cells  papillose,  from  Hypnaceae  in  the  short,  rhomboid  or 
sub-rounded  cells.  Capsule  usually  erect,  but  frequently  curved. 
Peristome  Hypnoid,  variously  developed ;  calyptra  cucullate. 


94.    MYURELLA  B.  &  S. 

Plants  small,  slender^  irregularly  branched,  glaucous  green  ; 
branches  julaceons  from  the  regularly  imbricated,  roundish^ 
concave  leaves  ;  nerve  double y  very  faint ;  cells  lax,  hexazonal- 
rhomboid y  lightly  or  strongly  papillose.  Dioicous.  Calyptra 
minute.  Capsule  small^  erect  or  sub-inclined ;  annulus  present. 
Peristome  perfect^  inner  with  cilia.     Dioicous. 

A  genus  of  very  pretty  plants  of  most  distinct  habit,  the 
stems  and  branches  extremely  slender,  fragile,  and  regularly 
julaceous,  of  a  pale  glaucous  green,  inhabiting  mountain  rocks. 

Deriv. — Diminutive  of  Latin  Myurus,  a  mouse-tail,  from 
the  form  of  the  branches. 

{\j%,  closely  imbricate,  obtuse  or  very  shortly  apiculate /.  julacea 
Ls.  spreading,  more  distant,  usually  with  longish  apiculus  2.  apiculata 
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1.  Myurella  julacea    B.  &  S.    (Hypnum  julaceum   Vill.) 

(Tab.  L.  D.). 

Very  slender ;  stems  slightly  branched ;  pale  whitish  green, 
reddish  below ;  branches  filiform^  rather  obtuse,  fragile ;  leaves 
very  densely  imbricated^  concave^  rounded^  obtuse  or  minutely 
apiculate,  faintly  denticulate  at  margin,  nerve  double  or  forked, 
short,  indistinct ;  cells  irregularly  oval-rhomboid,  pellucid  ;  at 
base  laxer,  sub-rectangular.  Seta  slender,  capsule  erect  or 
inclined,  elliptic-oblong ;  lid  conical ;  peristome  yellowish. 

Var.  p.  scabrifolia  Lindb.  (Tab.  LXIV.  D.).  Looser  and 
more  straggling  ;  leaves  more  strongly  papillose ^  less  closely 
imbricated y  strongly  hispid-denticulate  at  margin ^  especially 
towards  base,  distinctly  apiculate. 

II AB.  Mountain  rocks,  rare.  The  var.  /S*  Ben  Lawers  ;  Craig  Chailleach.  Fr. 
very  rare,  summer. 

Differs  from  the  next  species  in  the  more  closely  imbricated,  not  spreading 
leaves,  with  a  less  distinct  apiculus  or  obtuse  ;  the  var.  /3  however  has  a  most  perplex- 
ing resemblance  to  M.  apiculatay  and  even  more  to  the  continental  and  N.  American 
U,  ca>eyaiia  Sull.  The  former  differs  in  the  less  toothed  margin,  smoother  cells  and 
yellowLsh  green  colour ;  the  latter  is  sometimes  almost  indistinguishable  except  by 
the  nature  and  |K>sition  of  its  papillae,  which  are  large  and  sini;le  in  the  middle  of  the 
face  of  the  cell,  while  in  our  two  si>ecies  they  are  smaller,  and  are  formed  upon  the 
end  walls  where  two  cells  meet,  as  in  Bariramia.  The  difference  is  piecisely  the  same 
that  obtains  l)etwcen  the  pnpillae  of  Pseudoleskea  atrovirens  and  P,  patens. 

The  papillae  are  usually  very  indistinct  in  the  type,  and  are  most  conspicuous  at 
the  back  of  the  upper  leaves. 

2.  Myurella  apiculata  B.  &  S.  (Isothedum  apiculttum  Hubn. ; 
Myurella  tenerrima  Lindb.,  Braithw.  Br.  M.  FI.)  (Tab.  L.  E.). 

Resembles  the  last  species.  Yellowish  green,  less  white  and 
glaucous.  Leaves  more  distant,  spreading  when  moist  and  less 
oppressed  when  dry,  ending  in  an  abrupt  apiculus,  which  is  often 
rather  long  and  flexuose,  and  recurved. 

IIab.  In  similar  situations ;  very  rare.  Ben  Lawers ;  Craig  Chailleach.  Fr. 
summer. 

Easily  distinguished  from  M,  julacea  type  by  the  characters  italicised  ;  from  its 
var.  /3  by  the  characters  pointed  out  under  that  plant. 


95.    LESKEA  Hedw. 

Primary  stems  creeping,  not  stoloniform,  irregularly  divided, 
the  divisions  procumbent,  with  numerous  erect  or  spreading 
branches.  Leaves  of  stems  and  branches  uniform,  ovate- 
lanceolate,  nerve  single.     Capsule  erect,  symmetrical  or  slightly 
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curved,  more  or  less  cyiindric ;  seta  arising  from  the  primary 
stem.  Peristome  double ;  inner  with  the  basal  membrane  short  or 
none,  cilia  absent. 

A  genus  of  mosses  for  the  most  part  slender  and  of  soft 
texture,  at  any  rate  in  the  European  species,  though  some  tropical 
species  are  more  robust.  They  differ  from  Anomodon  principally 
in  the  position  of  the  fruit. 

Deriv. — After  Leske,  a  professor  at  Leipsig. 

{Ls.  ovate- lanceolate,  sub-acute,  nerve  ceasing  below  apex.. /.  polycarpa 
Ls.  narrowly  acuminate,  nerve  strong,  reaching  apex 2,  nervosa 

1.  Leskea  polycarpa  Ehrh.  (Tab.  L.  F.). 

Slender,  stems  prostrate,  pinnately  or  bipinnately  branched ; 
branches  short,  erect,  curved,  or  prostrate  ;  bright  or  dull  green  in 
somewhat  intricate  close  patches,  hardly  ^-inch  high;  stems  1-2 
inches  long,  soft  in  texture.  Leaves  erecto-fiatent  or  secund^ 
loosely  incumbent  when  dry,  small,  less  than  i-line  in  length, 
ovate-lanceolate,  shortly  pointed  or  obtuse,  soft,  entire,  margin 
slightly  recurved  in  the  lower  half,  nerve  vanishing  considerably 
below  apex,  strong  below ;  areolation  hexagonal,  pellucid,  thin- 
walled,  more  or  less  papillose  at  back,  almost  uniform  through- 
out the  leaf,  at  base  a  little  enlarged  and  more  rectangular. 
Seta  about  i-inch  long,  reddish  ;  capsule  cyiindric,  narrow, 
tapering  at  base,  i-ii  lines  long,  erect,  straight  or  slightly 
curved,  finally  reddish  brown,  lightly  contracted  below  the  mouth 
when  dry ;  lid  elongate-conical,  rather  acute ;  calyptra  whitish  ; 
peristome  teeth  long,  whitish,  connivent  when  dry,  processes  as 
long  as  the  teeth.     Autoicous. 

IIab.     At  the  foot  of  trees  by  water,  common.     Fr.  summer. 

Leskea  polycarpa  usually  fruits  abundantly,  and  may  thus  be  easily  recogriised  from 
all  the  preceding  species  of  pleurocarpous  mosses,  none  of  which,  except  perhaps 
Leutodon  scittroidtSy  which  is  dioicous  and  rarely  fruits,  have  such  narrow,  elongated 
capsules.  The  short,  scarcely  acuminate  leaves,  almost  always  slightly  secund,  give 
it  a  characteristic  appearance.  It  is  a  difficult  plant  to  gather  in  good  condition,  being 
often  much  coated  with  muddy  dep>sit.  The  small,  whitish  calyptra  gives  it  some- 
what the  appearance,  when  the  fruit  is  young,  oi  Amblyste^ium  serpens.  Slender 
forms  occur  occasionally,  as  also  more  robust  ones  (var.  paludosa  Schp. ),  but  as  a  rule 
it  is  not  a  variable  plant. 

Helicodontium  putvinatum  has  a  much  shorter  capsule,  short  nerve,  etc. 

2.  Leskea  nervosa  Myrin  (Pterogonium  nervosum  Schwaeg.) 

(Tab.  L.  G.). 

Very  slender,  stems  irregularly  branched  and  re-branched; 
branches  filiform,    straight,    often    with    crowded    gemmiform 
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axillary  branchlets  at  the  apex  ;  bright  or  brownish  green ; 
leaves  densely  imbricated,  erecto-patent,  closely  appressed  when 
dry  so  that  the  branches  are  terete,  very  small,  widely  ovate, 
rapidly  tapering  to  a  long,  finely  acuminate  point ;  margin 
recurved  below,  entire ;  nerve  vanishing  in  the  acumen  near 
apex ;  median  cells  irregularly  oval,  marginal  shorter,  rounded,  or 
transversely  elliptic,  all  small,  incrassate,  lightly  papillose,  hardly 
altered  at  base.  Seta  short ;  capsule  erect,  sub-cylindric,  small ; 
peristome  small,  processes  shorter  than  the  teeth.     Dio icons. 

II AB.  Trunks  of  trees  and  rocks  in  sub-alpine  districts.  Very  rare ;  Ben  Lawers. 
Fruiting  very  rarely,  in  summer. 

A  much  more  delicate  plant  than  the  last,  with  filiform  stems  and  branches  and 
very  differenlly  shnped  leaver.  PseudoUskea  airovirens  differs  in  the  colour,  the  wider 
and  lartrt-r,  sccuiid  leaves;  P.paiensm  the  larger,  less  crowded,  more  shortly  |V)iiited 
leaves;  P.  s/tiafa  in  the  smooth,  denticulate  leaves  with  more  eloii);>ated  cells; 
Anomoiioti  /onxifolius  in  the  more  dongaied,  straggling  habit,  aiul  the  leaves 
denticulnie,  much  more  loosely  imbricated  and  more  distant  ;  all  the  other  species 
with  which  it  might  be  confuted  di^er  in  the  elongated  areolation  or  Uiorier  nerve. 


96.    ANOMODON  Hook.  &  Tayl. 

Primary  stems  stoloniform,  with  very  small  leaves  diflFering 
from  those  of  the  secondary  stems  and  branches  ;  secondary 
stems  erect  or  ascending,  irregularly  branched.  Leaves  ovate 
or  lanceolate,  single-nerved ;  cells  more  or  less  rounded,  highly 
papillose  on  both  sides.  Fruit  produced  on  the  erect  secondary 
stems.  Capsule  erect,  symmetrical.  Cilia  of  inner  peristome 
none  or  rudimentary.     Dioicous. 

Deriv. — a-(a)  not,  vo/xo-(nomo)  law,  rule,  oSaiv  (odon)  tooth  ; 
**  having  an  abnormal  peristome,"  from  the  erroneous  supposition 
that  the  processes  arose  from  between  the  outer  teeth,  and  not 
from  an  inner  membrane. 

/Ls.  narrow,  acuminate    /.  lonxifoiius 

\Ls.  more  or  less  oittuse  or  npiculate  2 

rsieiidcr;  Is.  apiculate,  often  serrulate  at  apex 2.  aiteHuaius 

\KobuNt ;  is.  entire,  more  or  less  obtuse   .j.  viticuUsus 

1.    Anomodon  lon^folius   Hartm.   (Pterigynandrum  longri- 
folium  Schleich.)  (Tab.  L.  H.). 

Very  slender,  secondary  stems  irregularly  branched ;  branches 
often  flagelliform,  ^/(/brwf ;  olive  or  yellowish  green,  in  dense, 
wide  patches ;  leaves  very  small,  lanceolate,  gradually  tapering 
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to  a  narrow  acuminate  point,  erecto-patent  from  an  erect,  sub- 
sheathing,  decurrt-nt  base,  loosely  incumbent  when  dry,  not 
crowded,  margin  plane,  minutely  denticulate  above,  nerve 
pellucid,  ceasing  below  apex ;  cells  rounded-hexagonal,  opaque, 
highly  papillose,  very  slightly  enlarged  at  the  base.  Seta  short, 
capsule  hardly  raised  above  the  branches,  oblong-cylindric,  small ; 
annulus  none  ;  peristome  small. 

11 AB.  Rocks,  etc.  Very  rare  ;  Scotland  ;  England.  Fruit  very  rare,  not 
found  in  Britain. 

A  more  slender  and  delicate  plant  than  the  two  followinjj,  with  much  more 
taperinj;,  ncute  leaves.  It  l)ears  some  resemblance  to  ihe  most  slt-nder  forms  of 
Leskea  poiycar/ta,  or  robust  forms  of  Amblystet^'um  serpens,  hut  differs  from  the 
former  in  the  haiiiiat  and  much  more  slender  leaf-points  ;  from  the  latter  in  the  more 
regular  growth,  the  branches  all  pointing  the  same  way  ;  from  both  in  the  highly 
papillose  decurrent  leaves. 

2.  Anomodon    attenuatus    Hubn.    (Hypnum   attenuatum 

Schreb.)  (Tab.  L.  I.). 

Intermediate  between  A,  longifolius  and  A.  viticulosus,  and 
somewhat  resembling  a  miniature  form  of  the  latter ;  irregularly 
branched  and  intricate,  some  branches  short  and  rather  obtuse, 
others  elongated  and  flagelliform,  1-2  inches  high ;  leaves  spreading 
or  secund,  usually  distinctly  homomallous  when  dry,  about  %  line 
in  length,  oblong-lanceolate  from  a  widely  oval  base,  acute  and 
minutely  apiculate,  at  the  insertion  very  narrow,  excavate  and 
slightly  decurrent ;  margin  plane,  minutely  crenulate  with  papillae, 
at  extrt*me  apex  usually  with  a  few  teeth ;  nerve  ceasing  below 
apex,  pellucid  ;  cells  irregularly  hexagonal,  opaque,  highly 
papillose,  thin-walled,  a  few  at  mid-base  pellucid,  elon«;ate- 
rectangular.  Seta  longer,  about  J-inch ;  capsule  elevated  above 
the  branches;  lid  longly  beaked;  peristome  larger  than  in  the 
last. 

IIab.  Rocks,  etc.,  in  mountainous  districts ;  very  rare.  Pen  of  Airlie;  Alders, 
Elcho,  Perthshire,  1900  (/.  Menzifs),     Fruit  not  found  in  Britain. 

The  less  tnpering  leavrs  distinguish  this  from  the  last  species,  and  the  small  sire, 
flagelliform  brandies  and  usually  denticulate  leaves  from  the  next. 

3.  Anomodon    viticulosas    Hook,    and    Tayl.      (Hypnum 

viticulosum  L.)  (Tab.  L.  J.). 

Secondary  stems  long,  2-4  inches,  robust,  slightly  branched. 
Plants  brij^ht  green,  dull  green  when  dry,  in  large  loose  tufts. 
Leaves  spreading  and  secund,  crisped  when  dry  and  incurved, 
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undulated  at  margin,  ligulate^lanceolate  from  a  widely  ovate  base, 
large,  above  i  line  in  length,  excavate  at  base,  obtuse  or  apiculate 
at  summit,  margin  very  slightly  recurved  at  base,  often  on  one 
side  only,  crenulate-denticulate  above ;  nerve  strong,  pellucid, 
whitish  at  back  when  dry,  reaching  nearly  to  apex  ;  cells 
hexagonal,  thin-walled,  opaque,  hij^hly  papillose  ;  the  basal 
median  ones  pellucid,  rectangular.  Seta  straw-coloured,  about 
J-inch  long;  capsule  erect,  sometimes  slightly  curved,  cylindric, 
I'lYt,  lines  long,  slightly  contracted  at  the  mouth  ;  lid  conical- 
rostellate ;  annulus  distinct ;  peristome  yellowish  ;  inner  with  a 
very  short  basal  membrane  and  short  irregular  processes. 

Hab.     Roots  of  trees  and  old  walls,  common.     Fruit  rather  rare,  spring. 

The  commonest  species  of  the  genus,  and  the  most  robust ;  the  leaves  of  a  very 
marked  form,  and,  a  very  uncommon  feature  among  pleurocarpous  mosses,  distinctly 
crisped  when  dry.  It  is  indeed  a  striking  moss,  and  one  not  likely  to  be  mistaken  for 
any  other.  When  dry  it  is  not  at  all  glossy,  and  of  a  very  dull  green,  but  upon 
moistening  the  leaves  at  once  regain  their  spreading  direction  and  become  of  a  brighter 
colour. 


97.    LEPTODON  Mohr. 

Stems  from  a  creeping  rhizome,  pinnately  branched ;  stems 
and  branches  strongly  enrolled  when  dry.  Leaves  single-nerved, 
obtuse ;  cells  short,  oval,  slightly  papillose.  Capsule  exserted  on 
a  short  seta,  erect,  symmetrical.  Calyptra  hairy,  cucullate. 
Peristome  double,  the  outer  of  i6  pale  teeth  ;  the  inner  reduced  to 
a  very  short  membrane,  rarely  with  short,  rudimentary  processes. 

Deriv. — A€7rTo-(Iepto)  thin,  and  6^v  (odon)  tooth.  From  the 
peristome. 

1.     Leptodon     Smithii     Mohr      (Hypnum     Smithii    Dicks.) 

(Tab.  L.  L). 

Bright  green,  in  rather  large  flat  patches.  Stems  prostrate, 
1-2  inches  long,  rigid,  pinnately  branched ;  branches  very  short, 
rather  obtuse,  equal.  When  dry  the  stem  and  branches  roll 
together  in  the  form  of  a  crosier,  the  apical  branches  especially 
rolling  up  almost  into  a  ball.  Leaves  spreading,  when  dry  erect 
and  somewhat  homomallous,  small,  half  a  line  in  length,  cordate- 
ovate,  rounded  and  obtuse,  entire,  concave,  margin  recurved  on 
one  side  near  the  base,  otherwise  plane  ;  nerve  wide  at  base,  thin 
and  indistinct,  reaching  beyond  the  middle ;  cells  round  or  very 
shortly  oval,  distinct,  the  median  basal  somewhat  narrow  and 
elongate-elliptical,    3-5    times    as    long    as    broad  ;    all    rather 
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incrassate,  very  slightly  papillose.  Perichaetial  bracts  oblong- 
lanceolate^  narrowly  acuminate,  thin.  Seta  very  short.  ^Capsule 
slightly  exserted,  oblong,  narrowed  at  the  mouth.  Lid  conical, 
acuminate;  peristome  small,  pale.  Calyptra  and  vaginula  covered 
with  long  hairs.     Dioicous. 

Hab.     Trees  and  rocks  in  the  south  of  England.     Fr.  rather  rare,  spring. 

A  southern  species,  which  fruits  abundantly  in  the  countries  about  the 
Mediterranean,  but  is  rather  rare  with  us  and  usually  barren.  When  dry  the  cloKety 
rolled  up  branches  have  a  very  peculiar  appearance,  unlike  that  of  any  other  of  our 
mosses  ;  the  wide,  obtuse  leaves  with  a  single  nerve  are  also  very  characteristic. 


98.    PTERIGYNANDRUM  Hedw. 

Primary  stem  creeping,  stoloniform,  secondary  ascending 
with  irregular,  curved  branches  turned  towards  one  side,  often 
flagelliform.  Leaves  imbricated,  ovate  or  obovate,  strongly 
papillose  at  back ;  nerve  single,  short.  Cells  linear-rhomboid, 
shorter  at  apex.  Capsule  erect,  symmetrical,  sub-cylindric ; 
peristome  small,  outer  teeth  short ;  inner  peristome  of  16  short 
irregular  processes,  without  basal  membrane  or  cilia. 

Deriv. — irT€/ot-(pteri)  wing,  side,  yw-(gyn)  female,  and 
ai'8po-(andro)  male;  "having  male  and  female  flowers  lateral." 

1.    Pterigjrnandrum   tlliforme   Hedw.    (Hypnum  fiUforme 
Timm)  (Tab.  L.  K.)^. 

In  larger  or  smaller  patches,  sometimes  almost  entirely 
prostrate,  at  others  more  erect  and  1-2  inches  high  ;  bright  green 
or  brownish ;  branches  numerous,  curved,  usually  pointing  the 
same  way,  very  slender,  often  flagelliform,  or  short  and  obtuse. 
Leaves  of  secondary  stems  and  branches  sub-similar,  very  small, 
obovate  or  ovate -oblong,  shortly  pointed,  not  excavate  at  base, 
closely  imbricated  or  secund,  when  dry  secund  or  closely 
appressed,  rendering  the  branches  terete  ;  concave,  shortly 
acuminate  or  simply  acute  or  rather  obtuse  ;  margin  reflexed 
below,  minutely  denticulate  at  summit ;  nerve  usually  faint, 
reaching  slightly  above  the  middle  or  shorter  and  forked ;  cells 
sharply  and  strongly  papillose  at  back,  the  greater  part  shortly 
linear-vermicular,  at  the  tip  wider  and  shorter,  at  mid-base 
longer  and  more  pellucid,  at  angles  short,  irregularly  quadrate 
and  rectangular,  in  a  few  short  rows.  Seta  ^-f  inch  long, 
slender;  capsule  small,  narrow;  lid  rostrate,  oblique.     Dioicous. 

BI 
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Var.  p.  heteropterutn  B.  &  S.  (Pterig.  heteropterum  Brid.  in 
part ;  var.  decipiens  (W.  &  M.)  Limpr.,  Braithw.  Br.  M.  Fl.) 
More  robust ;  branches  thicker,  shorter,  obtuse,  curved.  Leaves 
second,  rounded  and  apiculate  at  apex. 

Hab.  Rocks  and  trunks  of  trees  on  mountains  ;  rare  ;  Perthshire,  Sutherland, 
Cumberland.     The  var.  /3  in  more  shady  situations.     Fruit  rare,  summer. 

Very  variable  in  size  and  in  the  length  and  thickness  of  the  branches.  It  has 
some  similarity  to  several  other  species,  esp>ecially,  in  its  larger  secund-leaved  forms, 
to  the  more  robust  forms  of  Heterocloiiiutn  heteropterum  ;  that  plant  has,  however, 
more  tapering  leaves,  more  strongly  denticulate  and  usually  more  distant,  with 
shorter,  less  papillose  cells,  and  the  nerve  always  short  and  double.  Pseudoleskea 
differs  in  the  sliorter  sub-rounded  areolation,  as  well  as  in  the  curved  fruit.  The 
present  plant  will  generally  l)e  recognised  by  its  numerous  sitender  curved  branches, 
resembling  a  very  slender  state  of  Pierof^otiium  grctcile^  but  with  highly  papillose 
areolation.     On  the  continent  it  is  common  and  fruits  freely. 


99.    HETEROOLADIUM  B.  &  S. 

Primary  stem  creeping,  more  or  less  stoloniform,  irregularly 
divided,  the  secondary  stems  with  irregular,  often  flagelliform 
branches,  he^w^s  of  two  forms  ;  siem-X^^wts  cordate-acuminate, 
branch-leaves  smaller,  narrower,  ovate,  less  acuminate ;  nerve 
short,  double  ;  paraphyllia  few.  Capsule  inclined  or  horizontal, 
curved  ;  peristome  perfect,  with  cilia.     Dioicous. 

DiflFerinor  from  Thuidium  in  the  non-pinnate  branching,  and 
the  few  paraphyllia,  from  Pseudoleskea  in  the  double  nerve,  and 
the  dimorphous  leaves  ;  from  the  other  genera  of  this  Order  in  the 
curved  capsule  and  other  points. 

Deriv. — €r€pO'  (hetero)  different,  and  Kka^iov  (cladion)  a 
branch  ;  from  the  dimorphous  leaves. 

{Stem-leaves  patent ;  lid  rostrate /.  heteropterum 
Stem-leaves  squarrose-rccurved  ;  lid  conic    2.  dimorphum 

1.    Heterocladium  heteropterum  B.  &  S.  (Hypnum  hetero- 
pterum Spr.)  (Tab.  L.  M.). 

In  large,  intricate,  flat  patches,  deep  or  bright  green.  Stems 
creeping,  the  secondary  ones  prostrate  or  ascending,  irregularly 
or  sub-pinnately  branched,  very  slender,  often  filiform  ;  branches 
straight,  rarely  curved ;  stem-leaves  widely  ovate-acuminate, 
with  a  more  or  less  tapering,  acute  point,  spreading  or  sub- 
secund,  excavate  at  base,  not  concave ;  nerve  short  and  double, 
or  longer  and  single,  often  forked  above ;   margin  plane,  finely 
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denticulate  in  the  greater  part ;  median  cells  elliptical,  3-5 
times  as  long  as  broad,  towards  apex  and  margins  shorter, 
sub-quadrate-rounded ;  all  rather  incrassate,  distinctly  papillose 
on  both  sides.  Branch-leaves  smaller,  less  tapering,  ovate,  acute, 
often  secund,  with  shorter  cells.  Seta  purple,  curved  above,  so 
that  the  capsule  is  often  horizontal  or  sub-pendulous ;  capsule 
-deep  reddish  brown,  oblong,  slightly  curved,  or  gibbous,  short- 
necked  ;  lid  conical,  rostrate, 

Var.  p.  fallax  Milde  (Tab.  LXIV.  G.).  Extremely  slender, 
stems  and  branches  all  delicately  filiform  ;  leaves  similar  on 
5tems  and  branches,  minute,  narrowly  elliptic-lanceolate^  not 
secund  ;  cells  all  short, 

I  Tab.  Wet  rocks  by  waterfalls,  etc.  The  var.  3  rare.  Fruit  very  rare,  late 
summer  and  autumn. 

An  extremely  variable  species.  Dr.  Best  in  his  Revision  of  the  N.  American 
species  of  Heterocladium  (Bull,  of  the  Torrey  Bot  Club,  1901,  p.  123)  divides  the 
-corresponding  American  plants  into  two  species,  H,  Macounii  Best  and  H.  httero- 
pUroides  Best,  the  former  of  a  paler  often  yellowish  green,  with  curved  branches, 
leaves  more  or  less  secund,  gradually  acute  to  longly  acuminate,  with  rather  narrower 
-elongated  cells ;  the  latter  of  a  darker  green,  the  leaves  not  secund,  often  complanate, 
the  branch-leaves  much  less  tapering,  often  obtuse,  the  cells  shorter.  Our  plants  £aU 
very  much  into  the  same  two  series,  the  first  group  being  considered  by  Dr.  Best  as 
not  specifically  distinct  from  his  !£»  Macounii,  the  second  as  parallel  to  but  not  quite 
identical  with  his  second  species,  and  no  doubt  representing  Bruch's  original  plant, 
H.  heteropterum.  After  very  close  examination  of  the  various  forms,  I  cannot 
persuade  myself  that  we  have  two  specific  tyf>es,  as  some  of  the  above  characters  are 
interchangeable  (plants  of  the  second  group,  for  instance,  sometimes  have  the 
branches  curved  and  the  leaves  strongly  secund) ;  and,  moreover,  intermediate  forms 
exist.  At  the  same  time,  between  the  extreme  forms  one  is  compelled  to  recognise 
that  a  very  wide  divergence  exists. 

The  var.  /3  is  one  of  the  most  slender  of  our  mosses,  resembling  Amblystej^ium 
Sprucely  and  hardly  to  be  known  from  some  slender  species  of  that  genus  except  by 
the  papillose  cells,  which  are  much  shorter  in  the  middle  of  the  leaf  in  the  variety 
than  in  the  typical  plant.  I  have  it  from  numerous  localities  scattered  over  all 
parts  of  our  islands,  and  have  also  gathered  it  on  the  continent,  and  in  the 
majority  of  cases  there  appears  little  or  nothing  to  indicate  its  relationship  to 
H,  heteropterum  type.  But  on  the  other  hand,  intermediate  forms  occur ; 
plants  otherwise  typical  not  unfrequently  show  a  tendency  to  produce  minute- 
leaved  flagclliform  branches,  similar  in  character  to  this  variety  ;  while  on  the  other 
hand,  plants  which  in  the  main  agree  with  the  variety  may  show  here  and  there  the 
leaves  of  the  typical  size  and  form.  The  var.  fiaccidum  B.  &  S.  is  one  of  these 
intermediate  forms  ;  the  present  variety  is  cited  by  Rraiihwaite  and  Limpricht  under 
that  name,  and  Milde's  name  given  as  a  synonym,  but  it  seems  evident  from  the 
description  (I  have  not  seen  original  specimens,  of  which  none  exist  in  Schimper's 
herbarium)  of  the  var.  jflaccidum  that  Schimper  could  not  have  had  the  filiform 
minute-leaved  plant  in  view  which  Milde  describes  as  var.  fallax,  and  as  Schimper 
drops  the  var.  flaccidum  in  the  Synopsis,  it  must  be  assumed  that  he  thought  it  of 
insufficient  value  to  keep  up,  which  I  venture  to  think  could  not  have  been  the  case 
had  it  been  the  very  marked,  almost  conferva-like  plant  that  .Milde  describes,  with 
which,  therefore,  I  conclude  he  was  not  acquainted.  The  variety  usually  grows  on 
rocks  and  stones  in  shady  but  not  very  moist  spots.  In  some  parts  of  South  Wales  it 
is  by  far  the  most  frequent  form,  almost,  indeed,  to  the  exclusion  of  the  typical 
plant. 
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Some  forms  of  this  species  bear  a  resemblance  to  PterigynanJrum  Jiliforttu  var^ 
hcttropterum^  bat  have  the  leaves  much  more  distant  than  is  usual  in  that  plant.  In 
these  cases  it  approaches  nearer  the  next  species,  but  the  acumen  of  the  stem -leaves  is- 
never  squairose*  recurved  as  in  thaL 

2.    Heterocladium  dimorphum  B.  &  S.  (Hypnum  dimorphum 

Brid. ;  Heterocladium  squarrosulum  Lindb.,  Braithw.  Br.  M.  Fl.^ 

and  Handb.  Ed.  I.)  (Tab.  L.  N.). 

Closely  resembling  the  last  species ;  stem-leaves  distant^ 
widely  cordate-ovate,  rapidly  contracted  to  a  long,  flexuose, 
almost  filiform  acumen,  which  is  squar rose-recurved,  irregularly 
denticulate;  all  median  cells  and  those  of  the  acumen  linear, 
6-IO  times  as  long  as  wide,  smooth;  towards  margin  (in  the 
widest  part)  in  several  rows  short,  sub-quadrate,  slightly  papil- 
lose ;  branch  leaves  much  shorter  and  smaller,  rounded  and  sub- 
obtuse  or  shortly  pointed,  papillose,  with  short  cells.  Fruit 
resembling  that  of  the  last  species,  but  shorter,  and  with  a  shorter^ 
not  rostrate  beak. 

Hab.  Mountain  rocks  in  shady  places ;  very  rare  ;  Highlands  of  Scotland. 
Barren  in  Britain. 

Very  closely  resembling  the  last  in  habit,  with  the  branching  somewhat  more 
pinnate ;  but  the  stem-leaves  are  quite  different.  Occasionally  in  H.  heteropUrunr 
they  are  longly  acuminate  and  somewhat  recurved  ;  but  never  with  the  abruptly 
squarrose,  filiform-acuminate  points,  nor  with  the  elongated  smooth  areolation  of  the 
present  species.     The  branch-leaves  in  the  two  are,  however,  almost  identical. 


100.    PSEUDOLESKEA  B.  &  S. 

(Leskea  nonnull.  auct.) 

Alpine  or  sub-alpine  plants  with  the  habit  of  Leskea,  but  with 
longer,  less  rounded  areolation.  Paraphyllia  usually  numerous ; 
single ;  capsule  curved  and  inclined,  more  rarely  erect  or  sub- 
erect  and  symmetrical ;  peristome  well  developed,  inner  frequently 
with  cilia.     Dioicous. 

Deriv.— iro-€v8o-(pseudo)  false,  and  Leskea ;  from  its  resem- 
blance to  Leskea. 

{Cells  elongate,  the  upper  4-8  limes  as  long  as  wide 4.  striata 
Cells  short,  not  more  than  3  times  as  long  as  wide 2 

(Ls.  entire,  very  small,  nerve  J4  or  %  length  of  leaf  j.  caiettulala 
Ls.  usually  denticulate,  larger,  nerved  to  near  apex    5 

more  or  less  secund,  upper  cells  irregularly  rhomboid,  papilla  from  the  cell 

walls  /.  cUratnrgns 

spreading  all  round,  upper  cells  scarcely  longer  than  wide,  papilbe  on  face  of 
cells  2.  patens 


i 
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1.  Pseudoleskea  atrovirens  B.  &  S.,  plur.  auct.  (Hypnum 
atrovirens,  plur.  auct.,  non  Dicks. ;  Hypnum  filament 0 sum 

Dicks. ;  Lesquereuxia  filamentosa  Lindb.,  Braithw. 
Br.  M.  Fl.)  (Tab.  LXIV.  E.). 

Primary  stems  creeping,  irregularly  divided  ;  secondary  with 
irregular,  hardly  pinnate  branches,  which  are  usually  hooked  or 
curved  at  the  apex  ;  forming  large,  sonfiewhat  intricate  masses  of 
a  green  or  brownish  colour,  not  glossy,  often  turning  blackish  with 
the  tips  of  the  branches  yellow ;  rather  rigid  when  dry.  Leaves 
'Crecto-patent,  crowded,  usually  falcato-secund ,  especially  at  the 
extremity  of  the  branches,  secund  or  appressed  and  somewhat 
regularly  and  spirally  imbricated  when  dry  ;  ovate-lanceolate, 
jrradually  tapering  to  a  rather  long,  usually  oblique  acumen, 
margin  recurved  below,  denticulate  above  ;  nerve  strong,  reaching 
to  near  the  summit ;  upper  cells  irregular,  oval-rhomboid,  mostly 
j}i-2  times  as  long  as  broad,  longer  near  the  nerve  and  in  the 
point,  median  basal  cells  shortly  rectangular,  at  angles  quadrate  ; 
areolation  almost  smooth  or  more  frequently  variously  papillose 
from  the  projecting  end  walls  of  the  cells.  Paraphyll  ia  numerous, 
multiform.  Seta  short  ;  capsule  oblique,  curved  or  gibbous, 
oblong;  \\A  conical ;  peristome  yellow  ;  cilia  none  or  rudimentary. 

Hab.  Alpine  rocks  and  at  the  foot  of  trees  on  mountains  ;  rare  ;  Highlands  of 
Scotland.     Fr.  spring  or  early  summer. 

As  with  several  of  the  allied  species,  this  plant  is  somewhat  variable  in  the 
degree  of  robustness,  the  branches  being  sometimes  very  slender  and  filiform  (var. 
filamentosa  Boul.),  at  others  robust  and  obtuse.  The  old  Ipaves  are  usually  dark 
brown  or  blackish,  and  the  common  form  of  the  plant  may  be  recognised  by  this  dark 
brown  tinge  with  the  tips  of  the  branches  yellow.  It  somewhat  resembles  Leskea 
nervosa^  but  has  less  acute  leaves,  and  a  shorter  nerve  ;  and  is  generally  more  robust. 
P.  striata  is  sometimes  indistinguishable  in  the  form  and  direction  of  the  leaves,  but 
is  of  a  more  glossy,  golden  brown  colour,  with  symmetrical  capsule  and  much  longer 
areolation.     For  the  differences  between  this  species  and  P.  patens  see  below. 

2.  Pseudoleskea    patens    Limpr.    (Leskea  patens    Lindb.  ; 

Hypnum  atrovirens  Dicks. ;  Lesquereuxia  atrovirens 
Braithw.,  Br.  M.  Fl.)  (Tab.  LXIV.  F.). 

Resembling  P.  atrovirens.  Usually  deep  green  or  reddish 
brown,  rarely  if  ever  turning  blackish ;  less  rigid  when  dry,  stems 
and  branches  not  (rarely  very  slightly)  hooked  at  the  tips,  leaves 
imbricated  and  widely  spreading  on  all  sides,  rarely  very  slightly 
secund,  when  dry  appressed  and  somewhat  catenulate,  from  a 
widely  oval  base  quickly  tapering  to  a  shorter,  acute  scarcely 
oblique  point.  Cells  more  regular  and  less  elongate ,  almost  as 
wide  as  long,  rounded-hexagonal,  each  with  a  large  papilla  on  the 
face  of  the  cell  on  both  back  and  front  of  leaf.  Fruit  scarcely 
differing. 
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11 AB.  Alpine  rocks,  very  rare.  Ben  Lawers  range ;  Braemar.  Fr.  spring  or 
early  summer. 

The  differences  between  this  and  the  last,  at  least  the  important  ones,  while  of 
considerable  value  are  chiefly  microscopical,  whence  it  happens  that  it  is  only  of 
comparatively  recent  years  that  they  have  been  distinguished  (cf.  Journ.  of  Bot.,  1900, 
P-  334)-  This  has  led  to  much  confusion  in  the  synonymy,  which  unfortunately  is 
intensified  by  the  want  of  uniformity  prevailing  in  our  systems  of  nomenclature. 
In  accordance  with  the  system  prevailing  on  the  continent  and  adopted  in  this  work, 
I  have  retained  the  name  P.  atrovirens  ioj  the  plant  usually  known  under  that  name, 
it  being  the  combination  under  which  the  plant  was  first  referred  to  the  present 
genus.  Under  the  system  which  claims  priority  for  the  specific  name  alone,  this 
name  airoviretts  must  be  transferred  from  the  common  plant  to  which  it  has  been  almost 
universally  attributed  for  the  past  century,  to  the  rarer  and  less  known  plant  which 
forms  Dickson's  type,  although  there  is  no  reasonable  doubt  that  Dickson  made  no 
distinction  in  his  own  mind  between  the  two. 

From  its  alpine  habitat  and  comparatively  shortly  pointed  spreading  leaves 
r.  pateits  is  not  likely  to  be  confused  with  any  plant  but  P.  atrovirens^  from  which  it 
is  easily  distinguished  when  once  understood  by  the  characters  italicised  in  the 
description.  It  is  a  much  more  robust,  looser  growing  plant  than  P.  caienulata^  and 
usually  of  a  different  colour,  with  the  leaves  when  moist  quite  different. 

The  figure  on  Tab.  L.O.  may  belong  here,  but  as  it  is  somewhat  indeterminate 
I  have  re-diawn  both  P.  atrovirens  and  P.  patens  on  Tab.  LXIV. 

3.     Pseudoleskea  catenulata  B.  &  S.   (Hypnum  catemdatum 

Brid. ;  Leskea  catenulata  Mitt..  Braithw.  Br.  M.  Fl.) 

(Tab.  L.  P.). 

Very  slender  and  delicate,  with  numerous,  short,  filiform^ 
julaceous,  obtuse  branches,  in  low  large  patches  of  a  dark  or  olive 
green  or  brownish  yellow,  not  glossy.  Leaves  minute,  crowded, 
erecto-patent  when  moist,  closely  imbricated  when  dry  ;  ovate- 
acuminate,  those  of  the  branches  ovate-lanceolate,  acute  or 
obtuse,  entire;  nerve  /atnt,  vanishing  below  the  middle;  cells 
almost  uniformly  oval-oblong,  short,  towards  margin  and  apex 
shorter,  rounded-quadrate,  faintly  papillose  or  almost  smooth. 
Paraphyllia  few,  mostly  narrow  or  filiform.  Capsule  narrowly 
oblong,  inclined,  curved ;  lid  rostrate ;  cilia  one  or  two,  well, 
developed. 

Hab.  Calcareous  rocks  on  mountains,  rare  ;  North  of  England  ;  Scotch* 
Highlands.     Fruit  extremely  rare,  summer  ;  not  found  in  Britain. 

A  pretty  little  species,  fairly  easily  distinguished  by  the  julaceous  branches  and 
small  entire  leaves  with  their  single  nerve  and  short  cell.<;.  A  remarkable  form  occurs 
however  iii  the  Scotch  Highlands  of  a  bright  yellowish  green  colour,  with  the  leaves 
much  more  narrowly  tapering  to  a  slender  point,  \\hich  is  sometimes  slightly  falcato- 
secund,  with  a  stouter,  longer  nerve,  and  more  pellucid  celb  with  thinner  walls  (see 
Tourn.  of  Bot.  1900,  p.  417).  It  appears  to  be  connected  with  P.  catenulata  by 
mtermediate  forms,  otherwise  it  would  scarcely  l)e  recognised  as  belonging  to  this 
species.  A  similar  plant  is  found  in  the  United  States,  and  as  this  will  probably  be 
aealt  with  shortly  by  American  br>-ulogists,  I  have  thought  it  better  to  do  no 
more  than  refer  to  it  here.  It  comes  remarkably  near  the  var.  filamentosa  of  P. 
airovitens  in  leaf  characters,  but  is  of  softer  texture  and  of  a  much  brighter 
yellowish  green  colour. 
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4.      Pseudoleskea    striata     Dixon      (Pterogonium    striatum 

Schwaeg. ;  Lescuraea  striata  B.  &  S.,  plur.  auct.,  Handb.  Ed.  I. ; 

Lesquereuxia,  Braithw.  Br.  M.  Fl.)  (fab.  LI  I.  A.)- 

Secondary  stems  very  slender,  creeping,  rather  rigid,  pin- 
nately  branched  above,  olive  or  light  green,  slightly  glossy, 
forming  low  intricate  patches.  Leaves  erecto-patent,  closely 
imbricated  when  dry,  very  small,  about  i-Iine  in  length,  narrowly 
lanceolate,  tapering,  slightly  plicate,  entire  or  feebly  denticulate, 
margin  reflexed  for  the  greater  part  of  its  length  ;  nerve  strong, 
thick,  reaching  the  base  of  the  acumen  ;  upper  cells  narrowly 
linear-rhomboid ,  4-8  times  as  long  as  wide,  median  basal  cells 
also  elongate,  narrow,  shorter  towards  margin,  at  basal  angles 
quadrate,  all  smooth,  not  papillose.  Paraphyllia  numerous, 
small,  narrow,  oval  or  lanceolate  Seta  short,  capsule  erect, 
symmetric,  elliptic-oblong.  Peristome  teeth  narrow,  hnear,  con- 
fluent at  base  ;  inner  with  a  very  short  basal  membrane. 

Var.  ^.  saxicola  B.  &  S.  (Lesquereuxia  saxicola  Milde, 
Braithw.  Br.  M.  Fl.).  More  robust,  bright  glossy  goltfen  green, 
branches  curved  or  hooked  at  tips,  leaves  larger,  wider,  often 
sub'Secund,  ovate-lanceolate,  more  concave,  more  frequently 
denticulate  above. 

Hab.  Stems  of  shrubs  and  trees  in  mountainous  countries.  The  var.  /8  alone 
found  in  Britain,  on  alpine  rocks  ;  Ben  Lawers.     Kr.  spring. 

The  var.  saxicola  alone  has  been  found,  on  Ben  Lawers  only.  It  is  by  some 
authors  considered  a  separate  s{>ecies,  but  scarcely  on  good  grounds  ;  leaves  varying 
in  width  and  in  other  characters  may  be  found  on  the  same  plant.  The  slender, 
almost  filiform  stems,  and  minute  leaves  with  long  nerve  have  some  respmi)lance  to 
P.  atrovitenSy  but  the  colour  is  much  paler,  the  cells  smooth  and  much  more 
elongate,  especially  at  base,  and  the  capsule  erect. 

I  have  no  doubt  that  Dr.  Best  is  right  in  making  Lescuraea  a  sub-genus  of 
Pseudoleskea  (Revision  of  N.  Amer.  species  of  Pseudoleskea,  Bull  of  Torrey  Bot. 
Club,  1900,  p.  221).  Some  of  the  American  species  of  Pseudoleskea,  including 
P.  rigescens  Lindb.  {P.  stenophylla  Ren.  &  Card.),  which  is  also  European,  have  the 
capsules  erect  and  symmetric,  with  occasional  intermediate  forms,  and  the  leaves  may 
be  either  smooth  or  papillose  ;  while  the  difference  in  areolaiion  alone  is  not  sufficient 
to  give  genetic  distinction.  The  longer,  narrower,  smooth  cells  will  however 
distinguish  the  present  from  all  preceding  species,  while  it  is  scarcely  likely  to  be 
confused  with  any  of  the  Hypnaceae,  the  long  stout  nerve  and  omparaiively  short 
cells  clearly  characterising  it.  Prachythecium  popuUtim  might  perhaps  be  so 
confused,  but  has  a  thinner  nerve,  larger  leaves,  and  the  marginal  areolation  at  base 
quite  distinct. 


101.    THUIDIUM  B.  &S. 

Primary    stem    prostrate,    irregularly    divided  ;     secondary 
stems  regularly  pinnate,  bipinnate  or  tripinnate,     Paraphyllia 
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numerous,  multiform.  Leaves  dimorphous,  the  stem-leaves 
differing  much  from  the  branch-leaves,  single-nerved,  strongly 
papillose.  Capsule  rather  large,  thick-walied,  arcuate.  Peris- 
tome large,  perfect. 

Readily  distinguished  from  all  the  preceding  genera  by  the 
regularly  pinnate  branching,  copious,  branched  paraphyllia  and 
curved,  Hypnoid  capsule. 

Lindberg  first  p>ointed  out  the  radical  distinction  in  the  apical 
cells,  between  the  branch-leaves  of  T.  tamariscinum  and  those 
of  T.  recognitum  and  T,  delicatulum,  by  which  these  groups  of 
species  may  be  separated  at  a  glance  under  the  microsc(^)e ;  the 
difficulty  of  separating  them  when  barren,  and  indeed  even  when 
fruiting,  previously  to  that  time,  had  caused  great  confusion 
between  the  species,  especially  in  N.  America.  In  T.  tamaris- 
cinum the  apical  cell  in  the  branch-leaves  ends  in  a  single  acute 
point ;  in  the  other  species  named  it  is  truncated,  with  2-3  points 
or  papillae  at  apex. 

Deriv.  —  Diminutive  of  Latin  Thuja,  a  small,  feathery 
branched  coniferous  tree.  The  name  being  derived  thus,  and  not 
directly  from  the  Greek  Bva  (thya),  there  seems  no  reason  for 
correcting  the  spelling,  as  Lindberg  does,  to  Thyidium. 

f  Stem  bi-  or  tripiiinate  2 

\Slem  simply  pinnate 5 

(Apical  cell  of  branch-Is.  acute,  not  divided    4.  tamariscinum 

\  Apical  cell  obtuse,  bifid  or  ending  in  a  crown  of  papillae    3 

rSlem  leaves  erect,  not  recurved  at  points,  perichaetial  bracts  ciUate  S'  <feHc€Uulum 

^\Stem  leaves  recurved  at  points  ;  bracts  not  ciliate  4 

j  Apex  of  stem-Is.  finely  acuminate,  but  scarcely  filiform    6.  recoi^mtum 

''I  Apex  of  stem-Is.  terminating  in  a  filiform  point 6*  Philiberti 

/Stem-Is.  sub-squarrose,  strongly  auricled     .3.  deci/n'ens 

^\Siem-ls.  not  auricled     6 

,  r Stem  rigid  ;  Is.  papillose  on  keel ;  cells  shortly  oval  7 

\Steni  flexible  ;  Is.  smo<nh  on  keel  ;  cells  elongated    2.  Blandtntii 

^Branches  slender,  terete  when  dry  ;  cells  of  branch-b.  al)out  1%  times  as  long  as 


'I 


wide    ; /.  abietinufit 

Branches  robust,  not  terete  when  dry  ;  cells  2-3  limes  as  long  as  wide 

/.*  hystricosum 


1.    Thuidium  abietinum  B.  &  S.   (Hypnum  abietinum   L.) 

(Tab.  L.  Q.). 

In  loose  tufts,  often  scattered  among  grass  and  other  plants, 
green  or  dark  brown  with  yellow  or  green  tips ;  secondary  stems 
2-4  inches  long,  prostrate  or  ascending,  sometimes  forked,  rigid, 
simply  and  regularly  pinnate  (very  rarely  slightly  bipinnate),  the 
branches  close,  sub-equal,  not  complanate,  but  in  four  rows,  two 
on  each  side  of  the  stem,  so  as  to  lie  in  two  planes,  slender, 
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short,  terete,  mostly  acute  and  often  fla gel li form  ;  stem-leaves 
crowded,  spreading  when  moist  or  slightly  secund,  when  dry- 
closely  appressed  and  imbricated,  widely  oval,  with  a  short  point 
or  a  longer,  tapering  acumen,  acute,  strongly  plicate,  margin 
slightly  recurved,  denticulate  above ;  nerve  strong,  reaching  f  the 
length  of  the  leaf  or  higher ;  cells  minute,  oval,  incrassate,  at 
mid-base  very  slightly  elongated,  towards  basal  margins  shorter, 
sub-quadrate-rounded,  all  highly  papillose  at  back.  Paraphyllia 
numerous,  short,  multifid,  often  united  with  the  leaf  at  base. 
Branch-leaves  much  smaller,  crowded,  ovate,  shortly  acuminate, 
concave,  when  dry  closely  imbricated,  so  that  the  branches  are 
terete,  areolation  minute,  oval,  or  irregularly  rounded,  about  \\ 
times  as  long  as  wide,  highly  papillose,  especially  at  back  ;  the 
apical  usually  bifid,  rarely  simply  acute  ;  nerve  hispidly  papillose 
at  back.  Perichaetial  bracts  long,  gradually  attenuated,  plicate, 
without  cilia.  Capsule  sub-erect,  curved,  cylindrical,  slender ; 
lid  conical,  acuminate.     Dioicous. 

II AB.  Amon^  grass  and  herbage,  principally  on  dry  calcareous  soil  ;  frequent. 
Fruit  extremely  rare,  not  found  in  Britain. 

T.  ahiefinum  varies  in  slenderness  and  in  the  form  of  the  stem-leaves,  but  not  to 
any  great  extent  in  other  directions.  Ii  is  readily  distinguished  from  7'.  Blandtnni 
and  T.  decipiens  by  the  habitat,  the  closely  imbricated  branch- leaves,  the  areolation, 
the  more  rigid  texture  of  the  stem  and  leaves,  etc.,  and  from  the  former  nolably  by 
the  dioicous  inflorescence  ;  from  all  the  other  species  by  the  simply  pinnate  stems. 
For  the  differences  l>elween  it  and  the  sub-species  hystricosum  see  und6r  that  plant. 

This  and  the  next  two  species  belong  to  Mitten's  sub-genus  Teiracladium, 
distinguished  by  having  the  branches  not  complanate,  but  in  four  rows,  two  on  each 
side  of  the  stem,  the  upper  on  one  side  and  the  lower  on  the  other  being  in  the  same 
plane.  This  is  noticeable  in  fresh  plants,  especially  in  the  more  ereci-growing  forms, 
and  in  specimens  which  have  not  been  subjected  to  pressure  ;  in  herliarium  specimens 
which  have  been  pressed  flat  it  is  of  course  indistinguishable,  but  may  be  recovered 
more  or  less  by  immersion  in  water. 

*  Thuidium  hystricosum  Mitt.  (Tab.  LXIV.  H.). 

More  robust  than  T.  abietinum^  with  denser  stouter  branches, 
which  are  usually  obtuse,  rarely  attenuated.  Stem-leaves  more 
deeply  plicate,  much  larger,  wider,  tapering  to  a  longer,  more 
spreading,  finer  acumen,  those  on  the  under  side  of  the  stem 
secund  and  decurved.  Branch-leaves  much  longer,  gradually 
tapering  to  a  very  fine  acute  point,  slightly  secund,  not  appressed, 
but  loosely  incumbent  when  dry,  so  that  the  branches  are  not 
terete.  Upper  cells  of  branch-leaves  slightly  narrower  and  more 
elongated,  in  the  apex  especially  ^-j  times  as  long  as  wide. 
Fruit  unknown. 

JiAB.     Chalk  hilts  in  the  south-east  of  England,  rare. 
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Although  in  its  extreme  form  this  has  a  very  distinct  appearance,  and  in  the  form 
and  size  of  the  leaves  is  very  distinct  from  typical  71  abtetttium^  it  cannot,  I  think,  in 
any  case  lake  a  higher  rank  than  that  of  a  sub-species.  There  is.  to  begin  with,  a 
consideiable  discrepancy  in  the  descriptions  by  different  authors  which  su^esis  that 
the  distinctive  characters  are  either  inconstant  or  not  too  well  marked.  Moreover,  a 
stady  of  a  large  series  of  forms  of  T.  ahUtinum  shows  a  considerable  tendency  to  vary 
in  the  direction  of  T.  hyslHcosum^  and  intermediate  forms  occur  on  the  continent  (cf. 
Rev.  Bry.,  1902,  p.  61),  nor  are  they  altogether  wanting  here.  Cardot,  after 
studying  the  European  forms,  has  expressed  a  similar  opinion. 

The  student  will  however  in  most  cases  have  little  difficulty  in  recognising  our 
plant  by  comparing  the  figures  and  the  descriptions  of  the  two.  In  my  experience 
the  most  easily  observed  character  in  the  field  is  the  robust  build  of  the  branches 
when  dry,  caused  by  the  loosely  incumbent,  longly  tapering  leaves,  which  in  T, 
abietinum  are  shortly  pointed  and  closely  appressed  so  that  the  branches  are  almost 
terete. 

2.     Thmdium    Blandovii    B.   &   S.     (Hypnum    Blandovii 
W.  &  M.)  (Tab.  LI.  A.). 

Somewhat  resembling  the  last  species,  but  of  a  brighter^ 
paler  colour  and  softer  texture ;  bright  yellowish  green  above, 
pale  below  ;  stems  tiot  rigid,  leaves  soft,  thin  and  somewhat 
membranaceous  in  texture.  Stems  and  leaf-bases  thickly  coated 
with  numerous  long  and  branched,  filiform,  pellucid,  jointed 
paraphyllia;  stem-leaves  wide,  cordate  acuminate,  often  much 
narrowed  at  the  base,  thin  and  pellucid,  irregularly  plicate, 
densely  crowded,  so  as  to  render  the  stents  tumid ;  margin 
slightly  recurved,  or  plane,  towards  base  spinulose-denticulate ; 
nerve  thin,  reaching  above  half-way ;  cells  narrowly  vermicular- 
elliptical,  or  linear-rhomboid,  4-6  times  as  long  as  broad,  longer 
and  more  vermicular  at  apex,  longer  and  narrowly  rectangular  at 
base ;  at  back  with  strong  but  not  very  dense  papillae,  usually 
arising  from  the  end-walls,  not  from  the  face  of  the  cells. 
Branches  slender,  attenuated,  simple,  close  and  regular,  longer 
than  in  the  last  species,  the  leaves  less  crowded,  when  dry 
divergent  from  the  branch  at  base,  then  incurved,  so  as  to  render 
the  branches  somewhat  catenulale,  not  terete,  branches  as  well  as 
stems  clothed  with  long  paraphyllia  ;  leaves  small,  narrower, 
acuminate,  almost  entire  ;  areolation  resembling  that  of  the  stem- 
leaves.  Setae  long,  slender,  red,  \\-2  inches,  numerous,  from  the 
upper  part  of  the  stem  ;  capsule  arcuate,  oblong-cylindric,  wider 
than  in  the  last ;  lid  conical,  acuminate.     Autoicous. 

Hab.     Bogs  and  marshes.     Very  rare.     England.     Fr.  summer. 

This  fine  species,  which  is  often  seen  in  abundant  fruit,  has  only  been  found  in 
two  or  three  lx>gs  in  England  ;  it  is  frequent  in  North  America  and  some  of  the  more 
northern  European  countries.  Its  habitat  alone  is  sufficient  to  sei'arate  it  from  all  the 
other  species  except  ihe  next,  besides  which  the  simply  pinnate  stems  distinguish  it 
from  all  but  7'.  abie/iiium  and  7\  decipUns.  The  latter  is  known  by  its  falcate 
leaves,  wide  angular  cells,  etc.,  the  former  by  the  characters  pointed  out  in  the 
description  of  that  species. 
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3.    Thuidium  decipiens  De  Not.  (Hypnum  NotarisH  Boul., 

nonnull.  auct. ;  Amblystegium  decipiens  De  Not.,  Braithw.  Br. 

M.  FK)  (Tab.  LI.  B.). 

Resembling  very  closely  slender  forms  of  Hypnum  com- 
mutatum,  and  scarcely  distinguishable  without  the  aid  of  the 
microscope.  Secondary  stems  frequently  forked  or  divided,  the 
divisions  simply  pinnate,  with  short,  close,  or  irregularly  placed 
branches,  which  are  often  hooked  at  the  apex,  bright  or  yellowish 
green.  Stems  rather  slender,  soft,  fragile,  clothed  with  short, 
multifid  paraphyllia  and  often  with  radicular  tomentum.  Stem- 
leaves  not  crowded,  spreading  or  sub-secund,  not  much  ap pressed 
when  dry,  widely  deltoid  and  suddenly  narrowed  at  base  to  the 
insertion,  tapering  to  a  short,  often  fine  acumen,  slightly  decur- 
rent  and  auriculate  at  base,  strongly  plicate,  margin  slightly 
revolute  at  base,  denticulate  at  the  widest  part  of  the  base,  almost 
entire  above,  or  denticulate  ;  nerve  strong,  reaching  nearly  to 
apex ;  upper  cells  linear-rhomboid  and  vermicular  or  elliptic- 
hexagonal,  variable  in  width,  but  usually  rather  wider  than  in 
the  last  species,  longer  and  narrower  in  the  acumen,  gradually 
becoming  shorter  and  wider  towards  the  base ;  at  basal  angles 
larger,  lax,  hyaline,  irregularly  hexagonal,  forming  more  or  less 
distinct,  often  coloured  auricles.  Papillae  not  numerous,  usually^ 
as  in  the  last,  from  the  upper  end-walls  of  the  cells.  Branches 
slender,  short,  the  leaves  spreading  and  secund  or  strongly 
falcato-secund ,  ovate-lanceolate,  more  or  less  longly  acuminate, 
finely  denticulate  ;  cells  shortly  linear-vermicular,  or  narrowly 
elliptical,  shorter  and  wider  at  base,  sparsely  but  sharply 
papillose  at  back.    Seta  long,  capsule  arcuate.    Dioicous. 

Hab.  Wet  places  on  mountains,  very  rare  ;  Highlands  of  Scotland  ;  Yorkshire. 
Fruit  extremely  rare,  not  found  in  Biitain. 

In  the  habit,  the  falcate  branch  leaves,  and  other  points,  this  species  is  quite 
distinct  from  any  other  of  the  genus,  and  more  closely  resembles  Hypnum 
commnlatum.  It  is  a  more  slender  plant  with  shorter  branches  than  the  usual  forms 
of  that  moss,  so  that  the  fronds  are  much  narrower  in  outline,  and  may  at  once  be 
distinguished  under  the  microscope  by  the  papillose  leaves  with  the  cells,  especially 
towards  the  base,  much  looser,  being  l>oth  shorter  and  wider.  The  leaves  when  dry, 
moreover,  are  somewhat  crisped,  and  are  quite  dull,  not  slightly  glossy  as  in> 
H.  commulaium. 

There  has  been  much  difference  of  opinion  as  to  the  true  systematic  position  of 
this  plant,  several  authors  placing  it  in  Hypnum  near  H.  commutaium  ;  the  papillose 
leaves  form  the  chief  argument  for  placing  it  in  the  present  genus,  and  the  view  thus 
taken  is  supported  somewhat  by  the  fact  that  in  T.  Blandovii  the  form  of  the  branch- 
leaves,  the  areolation,  and  the  character  of  the  papillae  all  show  a  distinctly  inter- 
mediate condition  between  the  typical  characters  of  Thuidium  and  those  of  the 
present  plant.  The  enlarged  alar  cells  are  on  the  other  hand  a  strong  argument  for 
the  other  view. 
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A.    Thuidium  tamariscinum  B.  &  S.  (Hypnum  tamarisdnum 

Hedw. ;  Th.  tamariscifolium  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LI.  E.). 

Stems  elongated,  3-9  inches  long  or  more,  arched,  often 
interrupted,  the  apex  being  produced  without  branches  for  some 
•distance,  and  often  rooting,  then  again  branching ;  this  may  be 
repeated  several  times.  Plants  in  large,  intricate  mats,  bright 
vivid  green.  Branches  complanate,  tripinnate,  the  lower  or 
median  ones  longest,  so  that  the  outline  of  the  frondiform  stem  is 
deltoid  or  lanceolate ;  secondary  and  tertiary  branches  short,  very 
slender,  attenuated.  Stems  and  branches  clothed  with  numerous 
short,  multifid  paraphyllia.  Stem-leaves  widely  cordate,  from  a 
broad  base,  rapidly  contracted  to  a  narrow  but  not  very  finely 
tapering  acumen  of  varying  length,  plicate  ;  erecto-patent  or  very 
slightly  recurved,  when  dry  appressed,  not  crowded  ;  margins 
revolute  to  the  base  of  the  acumen,  denticulate  above  ;  nerve  very 
strong,  reaching  nearly  to  apex ;  cells  short,  wide,  incrassate, 
rounded-quadrate  or  irregular,  in  acumen  elongated,  elliptical  ; 
towards  base  longer,  sub-rectangular  ;  at  basal  angles  rectangular, 
slightly  larj^er.  Papillae  acute,  dense.  Leaves  of  the  primary 
branches  somewhat  intermediate  between  those  of  the  stem  and  of 
the  secondary  and  tertiary  branches :  of  these  latter  very  small, 
narrow,  ovate-lanceolate,  shortly  pointed,  concave ;  cells  oval- 
rounded,  densely  papillose,  the  apical  cell  simply  acute,  Peri- 
chaetial  bracts  long,  gradually  or  rapidly  contracted  to  a  long, 
flexuose,  thong-shaped  acumen,  much  longer  than  the  limb;  the 
margins,  especially  of  the  inner  ones,  densely  fringed  with  long, 
filiform,  articulate  cilia  ;  nerve  strong,  reaching  to  base  of 
acumen.  Seta  stout,  i-ii  inches  long,  purplish  red ;  capsule 
large,  thick-walled,  arcuate,  dark  reddish  brown ;  lid  longly  and 
obliquely  rostrate  ;  peristome  large,  reddish.     Dioicous. 

Had.     Shady  woods,  common.     Fr.  not  common,  autumn  and  winter. 

This  very  fine  and  beautiful  species  cannot  be  mistaken  for  any  other  except  tUe 
two  following ;  fiom  these  it  is  readily  separated  by  the  apical  cell  of  the  branch- 
leaves,  which  is  here  smooth  and  simply  ptMnted,  while  in  them  it  is  truncate  and 
bi-trifid  with  terminal  papillae.  T.  rccognitum  also  differs  in  the  branching  being 
shorter  nnd  bipinnate,  rarely  tripinnate,  and  in  the  perichsetial  leaves  not  dliate  ; 
and  lx)ih  that  and  T.  Pkiliberti  are  distinguished  by  the  finer,  recurved  points  of  the 
stem-leaves  ;  while  T.  delUaiulnm  may  sometimes,  but  not  always,  be  known  by  its 
smaller  size. 

The  broad,  complanate,  regularly  branched  stems  of  this  moss  have  much  the 
appearance  of  miniature  fronds  of  a  fern.  The  mode  of  formation  of  new  stems  and 
prolongations  of  the  older  ones  is  very  similar  to  that  of  Hylocomium  ipUndens, 


Digitized  by  VjOOQIC 


lOI.  THUiqiUM.  42^ 

6.     Thuidium     delicatulum     Mitt.    (Hypnum    delicatulum 
Hedw.,  non  B.  &  S.)  (Tab.  LI.  C). 

Very  closely  resembling  slender  forms  of  the  last  species,  and 
occasionally  fully  as  robust;  bright  green  above,  reddish  brown 
below.  Branching  tripinnatei  the  branches  and  branchlets 
usually  shorter  and  more  numerous  and  crowded  than  in  that 
species.  Apical  cell  of  the  branch-leaves  truncate  and  crowned 
with  2,  more  rarely  3  papillae,  so  as  to  appear  bifid.  Perichaitiaf 
bracts  fringed,  especially  the  inner  ones,  with  less  numerous, 
shorter  cilia.  Capsule  usually  (but  not  always)  rather  smaller 
and  less  curved. 

Hab.  Among  rocks  and  sand  by  streams,  and  in  woods  in  sub-alpine  districts. 
Frequent  and  often  abundant  in  Wales,  the  Lake  District,  and  Scotland.  Ireland. 
Fr.  winter. 

Typically  a  more  delicate,  more  compact  plant  with  denser,  more  slender 
branches  than  the  last,  but  occasionally  fully  as  robust,  and  then  quite  indistinguish- 
able without  the  microscope,  when  the  apical  cell  of  the  branch  leaves  at  once 
distinguishes  it.  The  cilia  are  sometimes  very  few,  and  in  this  and  the  succeeding 
plants  somewhat  unreliable  as  test  characters,  though  as  a  rule  they  occur  in  the 
present  species. 

There  was  great  confusion  between  this  species  and  the  last  until  Lindberg 
detected  the  wide  diflference  in  the  apical  cells  of  the  branch-leaves.  It  is  curious  that 
T.  tamariscittum,  by  far  the  commoner  species  of  the  two  in  Europe,  is  quite  absent  ir» 
N.  America,  and  replaced  there  by  the  present  plant.  It  was  unknown  in  Britain  until 
quite  recently  when  Mr.  Holt  discovered  it  at  Tyn-y-groes,  with  fruit ;  since  that 
time  it  has  been  detected  in  numerous  localities,  chiefly  in  the  western,  mountainous- 
districts  of  our  islands,  where  it  is  often  abundant.  I  have  occasionally  gathered  it  in 
mountain  lx>gs. 

Breidler  is  said  by  Husnot  ( Muscoi.  Gall.  p.  309)  to  have  observe<l  the  i>erichaetial 
bracts  with  and  without  cilia  on  one  and  the  same  specimen.  I  have  found  them  very 
slightly  developed  in  some  specimens,  and  in  young  perichseiia  sometimes  hardly 
visible. 

Both  this  and  the  preceding  species  differ  from  the  two  following  plants  in  the 
stem  leaves,  which  are  shortly  pointed,  appressed  when  dry  and  only  slightly  spreading, 
not  recurved,  when  moist ;  in  7'.  recognitunty  and  still  more  in  T.  Philibtrtiy  the 
narrow  acumen  is  strongly  recurved  when  moist,  and  often  when  dry  also. 

6.     Thuidium    recognitum    Lindb.     (Hypnum     recognitum 

Hedw. ;  T.  delicatulum  B.  &  S..  non  Mitt,  nee  Lindb.) 

(Tab.  LI.  D.). 

Resembles  slender  forms  of  T.  tamariscinum  but  is  usually 
of  a  yellowish,  not  bright  green,  the  branching  bipinnate,  in 
luxuriant  specimens  occasionally  slightly  tripinnate  ;  fronds  more 
linear  in  outline,  rarely  distinctly  deltoid  or  lanceolate,  owing  to 
the  primary  branches  being  sub-equal ;  less  frequently  interrupted 
than  in  that  species.  Stem-leaves  with  much  longer  points,  the 
nerve  usually  reaching  higher  in  the  acumen,  which  is  strongly 
recurved  when  moist  and  often  when  dry  also,  at  apex  very  finely 
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•acute  and  almost  filiform.  Branch-leaves  and  apical  cells  as  in 
T,  delicatulum.  Perichaetial  bracts  not  ciliate,  denticulate  only, 
sub-erect  and  somewhat  rigid,  tapering  to  a  narrow  thong-shaped 
acumen  about  as  long  as  the  base.  Capsule  arcuate,  large,  rather 
slender.     Annulus  broad,  separating. 

Hab.  Chalk  downs,  mountain  rocks,  etc.,  principally  on  calcareous  soil. 
Frequent,  prolmbly  overlooked  as  a  small  form  of  7*.  tamartscinum.  Fr.  very  rare, 
winter. 

Distinguished  from  T.  tamartscinum  by  the  apical  cells  of  the  branch-leaves,  and 
from  both  that  and  the  last  by  the  branchinjr  being  bipinnate  only,  by  the  non-ciliate 
perichseiial  bracts,  and  by  the  long  pointed,  recurved  stem  leaves.  The  uppermost 
leaves  are  usually  falcato-secund  with  the  points  curved  downwards.  I  can  6nd  no 
difference  between  the  upper  cells  of  the  branch-leaves  in  this  and  T.  delicatulum^ 
«ich  as  Husnot  describes. 

♦  Thuidium  Philiberti   Limpr.   (T.   intermedium   Philib.   fion 
Mitten)  (Tab.  LXIV.  I.). 

Resembles  T,  recognitum,  but  usually  much  more  robust, 
often  reddish  brown,  bipinnate,  not  unfrequently  tripinnate ; 
stem-leaves  prolonged  into  a  filiform  acumen,  composed  of  a 
single  row  of  3-8  linear  hyaline  cells.  Perichaetial  bracts  looser, 
more  spreading  and  fiexuose,  tapering  into  a  very  long  thong- 
shaped  acumen,  about  three  times  as  long  as  the  base.  Annulus 
narrow,  indistinct,  not  readily  separating. 

Hab.  Wet  calcareous  rocks  on  mountains,  very  rare.  On  several  of  the 
Perthshire  mountains;  not  hitherto  recorded  elsewhere  in  Britain.  Fr.  not  found 
with  us,  winter. 

Chiefly  distinguished  from  T.  recoj^nitum,  and  indeed  all  our  species,  by  the 
long,  filiform  point  of  the  stem-leaves,  showing  an  approach  to  that  of  some  exotic 
species,  such  as  T.  cymbifolium  Dozy  &  Molk.  The  perichaetial  bracts  also  show  a 
certain  difference,  but  apart  from  these  there  are  no  very  marked  characters,  and  as  low- 
land and  otherwise  normal  forms  of  T.  recegnitum  occasionally  show,  in  moist  situations 
especially,  an  approach  to  the  peculiar  leaf-apex  of  T.  Philiberti^  it  must,  I  think,  l>e 
placed  as  a  sub-species  of  the  former  plant.  I  do  not  find  the  characters  drawn  from 
the  recurved  margin  or  the  length  of  the  nerve  in  the  stem-leaves  of  any  practical 
value  in  distinguishing  these  two  plants  from  one  another  or  from  T.  delicatulum  ; 
the  margins  are  always  more  or  less  recurved  in  every  British  plant  of  T.  recoj^niium 
which  I  have  examined,  though  they  are  descrilKjd  by  Limpricht  as  constantly,  by 
Best  as  usually  plane,  and  those  of  T.  Philiberti  alone  as  recurved.  The  same  is  the 
case  with  the  branching.  Tripinnate  branching  and  ciliate  perichsetial  bracts  are  held 
to  be  characteristic  of  T.  delicatulum^  bipinnate  biunching  and  non-ciliate 
perichsetia  of  T.  recognitum  ;  and  in  order  to  maintain  this  assumption,  several  new 
species  have  been  described  to  dispose  of  the  plants  which  in  one  way  or  another 
refuse  to  fulfil  these  conditions,  but  as  far  as  I  have  studied  them,  the  distinctions 
break  down  upon  examination. 

The  habitat  alone  must  not  be  looked  upon  as  a  test  character  of  T.  Philiberti^ 
for  T.  recognitum  is  occasionally  found  in  exactly  similar  stations ;  and  indeed  the 
alpine  situations  to  which  T.  Philiberti  appears  confined  with  us  are  by  no  means 
characteristic  of  it  on  the  continent  and  in  the  United  States. 
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Order  XXV.  HYPNACEyE. 

Stems  variously  branched  ;  leaves  variable  in  form  and  in 
direction.  Cells  narrow  and  elongated,  from  shortly  rhomboid  to 
narrowly  linear-vermicular,  at  least  twice  as  long  as  wide  and 
usually  much  longer  ;  smooth  or  very  rarely  sparsely  and 
minutely  papillose  ;  nerve  single,  double,  or  none.  Capsule  on  an 
elongated  seta,  usually  arcuate,  less  commonly  erect  and 
symmetrical ;  peristome  well  developed ;  inner  almost  always 
with  a  distinct  and  more  or  less  elevated  basal  membrane,  frequently 
with  cilia  between  the  processes. 

Under  this  Order  I  have  included  all  the  British  genera  of 
pleurocarpous  mosses  with  elongated,  smooth  areolation  and  well 
developed  Bryoid  peristome ;  those  species  of  course  excepted 
which  with  the  above  characters  are  separated,  on  important 
grounds,  under  Neckeraceae.  The  cells,  though  occasionally  short 
and  wide,  always  in  such  cases  show  a  rhomboid  or  hexagonal 
outline,  and  are  never  regularly  oval,  rounded,  nor  quadrate,  at 
least  in  the  middle  of  the  leaf. 

The  texture  of  the  leaves  is  usually  thin  and  membranaceous, 
often  somewhat  scariose  and  glossy ;  when  dry  they  rarely 
become  crisped,  though  sometimes  shrinking  and  becoming 
flaccid  ;  as  a  rule  they  are  little  altered  when  dry,  and  on 
moistening  regain  rapidly  their  normal  condition. 

Several  of  the  genera  here  included  with  erect,  symmetrical 
capsules  are  frequently  separated  under  the  title  of  Ortho- 
theciaceae ;  but  the  distinction  cannot  be  held  of  real  importance, 
since  it  leads  to  the  separation  of  genera  obviously  closely  allied. 

The  student  will  have  little  difficulty  in  recognising  a  moss  as 
a  member  of  this  Order  if  attention  be  paid  to  the  areolation. 
Pterogonium,  Antitrichia  and  Leucodon,  indeed,  have  somewhat 
elongate  upper  cells,  but  the  marginal  cells  in  the  lower  part  of  the 
leaf,  not  the  angular  ones  only,  are  short  and  rounded ;  perhaps 
Pseudoleskea  striata  is  the  only  species  previously  described  about 
which  any  doubt  might  arise. 

In  the  descriptions  of  the  leaves,  when  not  otherwise  stated, 
those  of  the  secondary  stems  or  their  divisions  are  referred  to, 
not  those  of  the  branches  ;  the  branch-leaves  being  usually 
narrower  and  frequently  less  highly  developed  than  the  stem- 
leaves. 

In  the  arrangement  and  the  div\f  ion  into  genera,  as  well  as  in 
the  nomenclature,  I  have  for  the  most  part  followed  the  system  of 
the  authors  of  the  Bryologia  Europaea,  and  of  Schimper  in  the 
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Synopsis,  Ed.  II.  This  arrangement  is  open  to  much  criticism,, 
both  as  to  nomenclature  and  to  the  value  of  the  genera  ;  it  is,  for 
instance,  to  say  the  least  doubtful  whether  groups  like  Campto- 
thecium  and  Brachythecium  have  any  claim  to  a  separate  generic 
rank  which  puts  them  on  the  same  level  as  the  genera  of 
Acrocarpous  mosses,  separated  onFy  as  they  are  by  characters 
almost  indefinable  and  none  too  constant.  Lindberg  has  given  an 
origmal  and  very  different  arrangement  in  the  Musci  Scandinavici ; 
but,  besides  that  some  of  his  grouping  appears  very  difficult  to 
justify,  1  have  thought  it  better  not  to  run  the  risk  of  causing 
confusion  by  the  introduction  of  an  arrangement  and  nomenclature 
so  widely  differing  from  that  of  most  of  the  works  the  student  is 
likely  to  consult,  and  have  therefore  kept  more  or  less  closely  to 
the  old  lines.  The  chief  variation  will  be  found  in  the  uniting  of 
Pleuropus  with  Camptothecium,  and  Isothecium  Bnd.  and 
Rhynchostegium  B.  &*  S.  with  Eurhynchium,  the  differences  by 
which  the  latter  genera  are  sometimes  separated  being  very  slight 
in  degree  and  not  easy  either  of  definition  or  of  detection. 

Dr.  Grout  has  laid  down  some  very  sound  principles  of 
classification  in  an  article  on  the  Classification  of  the  Pleurocarps 
in  Rev.  Bry.  1899,  p.  73. 


102.    OLIMAOIUM  W.  &  M. 

Primary  stem  creeping,  stoloniform,  secondary  erect,  robust, 
dendroid  ;  branches  stout,  not  flagelliform,  stem-leaves  scale- 
like ;  branch-leaves  oblong-lanceolate,  plicate,  single-nerved. 
Areolation  rather  long,  rhomboid,  rounded  at  the  ends.  Seta 
long ;  capsule  sub-cylindric,  erect ;  peristome  large  ;  outer  teeth 
confluent  at  the  base,  reddish  ;  inner  with  a  short  basal  membrane, 
processes  perforated  and  widely  gaping  along  the  keel,  cilia 
rudimentary  or  none.     Dioicous. 

The  true  position  of  this  genus  is  difficult  to  decide.  In  the 
areolation  it  certainly  appears  to  belong  to  the  present  Order 
rather  than  to  Leucodontaceae.  It  seems  however  in  some 
respects  near  Porotrichum,  and  on  the  whole  must  be  considered  a 
somewhat  anomalous  genus. 

Deriv. — Kkifia^  (klimax)  a  staircase.  Alluding  to  the 
appearance  of  the  processes  of  the  inner  peristome,  the  two  halves 
of  which  are  regularly  united  by  projections  between  the  perfora- 
tions, giving  somewhat  the  appearance  of  a  ladder. 
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1 .    Olimacium  dendroides  W.  &  M.   (Hypnum  dendroides  L.) 

(Tab.  LI.  F.). 
Robust,  secondary  stems  erect,  rigid,  2-4  inches  high, 
unbranched  except  towards  the  summit,  where  they  give  rise  to 
numerous  sub-erect,  rarely  spreading  branches,  which  are  usually 
straight,  either  short  and  obtuse  or  longer,  more  slender  and 
cuspidate,  but  not  flagelliform  ;  somewhat  thick  and  turgid  with 
the  closely  imbricated  leaves  ;  bright  or  yellowish  green.  Leaves 
large,  those  of  the  stem  very  broad,  amplexicaul,  rounded  and 
cucullate  and  often  apiculate  at  the  apex  ;  branch-leaves  narrower, 
oblong-Ungulate  with  the  apex  usually  rounded  and  obtuse, 
coarsely  serrated  above  and  more  finely  almost  to  base  ;  somewhat 
cordate  at  base  with  the  margins  incurved,  plicate ;  nerve 
narrow,  ceasing  just  below  apex.  Cells  narrowly  rhomboid,  6-8 
times  as  long  as  wide,  the  basal  looser,  at  the  angles  a  few,  lax, 
wide  and  hyaline,  forming  minute  auricles.  Seta  an  inch  long  or 
more,  deep  red  ;  capsule  erect,  elliptic  or  cylindric,  reddish 
brown  ;  lid  straight,  acutely  rostrate,  remaining  for  some  time 
attached  to  the  columella  and  persistent.  Peristome  large. 
Calyptra  descending  below  the  capsule. 

Hab.     Damp  marshy  ground,  frequent.     Fr.  very  rare,  autumn  and  winter. 

A  plant  of  a  very  distinct  habit,  somewhat  resembling;  Porotrichum  ahpecurum 
in  habit  and  manner  of  growth,  but  still  more  dendroid  in  appearance  owing  to  the 
shorter,  straighter,  more  compactly  tufted  branches  ;  the  areolation  is  however  quite 
different.  The  fruit  when  it  occurs  is  produced  in  abundance,  and  the  plant  is  then  a 
very  fine  and  beautiful  one. 


103.    OYLINDROTHEOIUM  B.  &  S. 

Primary  stems  hardly  distinct,  secondary  erect  or  depressed, 
more  or  less  pinnately  branched.  Leaves  ovate  or  lanceolate, 
nerveless  or  with  two  short  nerves.  Capsule  erect,  symmetrical , 
oblong  or  cylindric;  lid  conical.  Inner  peristome  without  a  basal 
membrane,  processes  nearly  or  quite  as  long  as  the  outer  teeth ; 
cilia  none. 

Deriv. — #cvXtv8pos  (kylindros)  a  cylinder,  and  Otjkiov  (thekion) 
a  little  vessel ;  from  the  form  of  the  capsule. 

1.    Oyllndrothecium  concinnum  Schp.  (Hypnum  concinnum 

De  Not. ;  Entodon  orthocarpus  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LL  H.). 

In  large  loose  tufts,  yellowish  or  brownish  green,  2-5  inches 
high  ;  erect  or  somewhat  depressed  ;  closely  resembling  Hypnum 
CI 
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Schreberi.  Stems  pale  or  brown  (not  red  as  in  that  plant)  ; 
branches  more  or  less  regularly  pinnate,  crowded,  rather  short, 
terete  with  the  closely  imbricated  leaves,  cuspidate.  Leaves 
widely  ovate-oblong,  when  dry  erect  and  closely  imbricated, 
slightly  more  spreading  when  moist,  concave,  glossy,  obtuse  or 
minutely  pointed,  entire,  margin  recurved  at  base,  involute  and 
sub-cucullate  at  apex  ;  nerveless  or  with  2-3  faint  traces  of 
nerves  at  the  base ;  cells  narrowly  linear-vermicular,  long,  at 
apex  shorter,  wider,  oval,  at  base  somewhat  laxer,  at  basal  angles 
quadrate,  thin-walled,  forming  rather  large  triangular  bands. 
Capsule  cylindric,  lid  conical,  apiculate  ;  peristome  reddish. 
Dioicous. 

Hab.  Among  grass,  etc.,  on  calcareous  soil,  not  common.  Fruit  very  rare,  not 
found  in  Britain,  late  summer  and  autumn. 

Very  similar  in  appearance  to  Hypnum  Schreberi^  though  quite  different  in  the 
fruit.  It  may  be  known  from  that  species  by  the  pale  or  brown,  not  red  stems,  and 
by  the  basal  angular  cells  which  are  less  distinct,  not  hyaline  nor  orange,  and  not 
forming  such  distinct  auricles.  It  is  as  a  rule,  also,  a  more  compact  plant,  with  the 
branches  shorter  and,  while  cuspidate,*  less  attenuated,  but  the  latter  characters  are 
not  quite  constant.  II,  cuspidatum  is  also  like  it,  but  is  taller,  more  slender  and 
elongated,  with  the  basal  auricles  much  more  distinct,  and  is  usually  of  a  bright  green 
or  bright  golden  brown,  and  less  densely  pinnate,  with  the  leaves  much  less 
imbricated  when  dry.  It  is  also  somewhat  like  a  starved  form  of  Brachythecium 
Imrum^  but  that  is  always  of  softer  texture,  with  larger,  apiculate,  nerved  leaves. 


104.    MYURIUM  Schp. 

Stems  irregularly  branched  ;  branches  julaceous  with  the 
very  concave,  closely  imbricated  leaves,  tumid.  Leaves  coch- 
leariform,  suddenly  piliferous,  nerveless,  Areolation  narrow, 
vermicular.     Flowers  and  fruit  unknown. 

The  position  of  this  genus  must  remain  doubtful  in  the 
absence  of  fruit.  From  the  areolation,  however,  it  is  certainly 
more  at  home  in  the  Hypnaceae  than  under  Leucodon,  with  which 
it  was  formerly  united. 

Deriv. — fJLvovpos  (myouros)  mouse-tailed.  Alluding  to  the 
julaceous  branches. 

1.    Myuiium    Hebridarum   Schp.    (Leucodon  Lagurus  var. 

borealis  Wils. ;  Hypnum  Hochstetteri  Schp.,  Braithw. 

Br.  M.  Fl.)    (Tab.  LL  G.). 

In  large,  dense  tufts,  readily  falling  apart.  Primary  stem 
prostrate,  with  numerous  crowded,  ^  erect  divisions,  simple  or 
slightly  branched,   1-2 J  inches  high,  thick,  tumid,  obtuse,  golden 
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yellow.  Leaves  in  many  rows,  rather  large,  cochlea riform,  shining, 
loosely  imbricated,  oblong,  suddenly  contracted  to  a  long,  linear- 
piliform  point,  excavate  and  somewhat  auricled  at  base  ;  margin 
involute  above,  finely  denticulate  throughout  its  length,  most 
closely  and  distinctly  at  apex  and  at  basal  margin  ;  n^xv^  faint  or 
none.  Cells  very  narrow,  linear,  the  walls  incrassate  and 
perforated  by  pores,  at  base  gradually  shorter  and  wider, 
hexagonal,  especially  at  angles,  but  not  clearly  differentiated  at 
the  auricles. 

Hab.  Near  the  coast  on  earth  and  among  rocks.  Inner  and  outer  Hebrides  ; 
West  Inverness ;  Tiree. 

A  very  beautiful  and  a  curious  plant,  both  in  structure  and  distribution.  Its  only 
other  known  stations  are  in  the  Canaries  and  Azores.  The  leaves  are  somewhat  like 
those  of  Eurhynchium  cirrosum,  but  are  nerveless,  with  wider  points,  and  the  whole 
plant  is  much  larger  and  stouter.  It  resembles  perhaps  most  nearly  the  most  robust 
forms  of  II.  cupressiforme  var.  elatum^  but  the  leaves  are  straighter,  more  suddenly 
and  more  finely  pointed,  and  the  basal  areolation  quite  distinct. 


105.    PTLAISIA  B.  &  S. 

Plants  of  arboreal  habitat,  growing  in  intricate,  silky  tufts. 
Stems  prostrate,  rooting,  not  stoloniform.  Leaves  small,  ovate- 
lanceolate,  longly  acuminate,  nerve  short  or  none.  Basal  angular 
cells  numerous,  quadrate.  Seta  smooth.  Capsule  erect,  elliptic- 
oblong  or  cylindric ;  peristome  well  developed,  cilia  rudimentary, 
single.     Autoicous. 

A  genus  of  several  species,  similar  in  habit  and  leaf-form,  and 
also  characterised  by  the  autoicous  inflorescence. 

Deriv. — After  De  La  Pylaie,  an  eminent  bryologist. 

1 .    Pylaisia  polyantha  B.  &  S.    (Leskea  polyantha  Hedw. ; 

Stereodon  polyanthos  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LL  L). 

Stem  prostrate,  irregularly  divided,  in  small  silky  tufts, 
hardly  one  inch  high,  dull  yellowish  green.  Secondary  stems 
closely  pinnate,  the  branches  erect  or  ascending,  short.  Leaves 
erect  or  secund  and  pointing  upwards,  small,  less  than  half  a  line 
long,  narrowly  ovate,  rather  rapidly  contracted  into  a  tapering 
acumen  of  almost  equal  length,  entire,  slightly  concave,  not 
plicate  ;  margin  plane  ;  nerveless  or  with  a  faint  and  short  single 
or  double  nerve  ;  cells  linear -rhomboid,  thin-walled,  6-io  times  as 
long  as  broad,  at  basal  angles  quadrate,  pellucid,  often  orange, 
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rather  wide  and  distinct.  Setae  numerous,  slender,  about  f-inch* 
high  ;  capsule  oblong,  small,  narrow  ;  lid  conical,  acute,  short. 
Processes  of  inner  peristome  longer  than  the  outer  teeth. 

Hab.  Trunks  of  trees  and  stems  of  bushes  in  hedgerows,  rare.  Fr.  autumn  and 
winter. 

Very  closely  resembling  in  habit  slender  forms  of  Camptothecium  sericeum  and 
also  Hypnum  cupressiformt  var.  resupinatum  ;  the  long  nerve  of  the  former  at  once 
separates  that  species,  and  the  latter  is  known  by  the  longer,  shortly  rustrate  lid,  the 
capsule  larger  and  slightly  curved,  the  cilia  well  developed,  the  dioicous  inflorescence, 
the  areolation  usually  narrower,  linear- vermicular,  and  the  basal  angular  cells  forming^ 
rather  more  defined  auricles.  H,  incurvatum  has  rather  narrower  leaves  and  a 
curved  capsule,  and  moreover  grows  on  rocks.  Our  species  is  usually  found 
abundantly  fruiting. 


106.    ORTHOTHEOIUM  B.  &  S. 

Rupesttal  plants  ;  stems  prostrate,  irregularly  branched. 
Leaves  glossy,  nerveless ;  areolation  long,  linear,  without  distinct 
basal  angular  cells.  Seta  smooth.  Capsule  erect  or  very  slightly 
inclined  ;  cilia  rudimentary.     Dioicous. 

The  species  of  this  genus  are  distinguished  from  Pylaisia  by 
the  absence  of  distinct  angular  cells,  the  dioicous  inflorescence  and 
the  rupestral  habitat ;  from  Camptothecium  by  the  absence  of 
nerve. 

Deriv.— op^o-(ortho)  upright,  and  Bt^klov  (thekion)  a  little 
vessel.     From  the  erect  capsule. 

{Small;  leaves  sub-secund,  scarcely  striate  2.  intricatum 
Larger;  leaves  imbricate,  strongly  plicate /.  i^ifescens 

1.    Orthothecium   rufescens    B.   &  S.    (Hypnum   rufescens^ 

Dicks.;  Stereodon  rufescens  Mitt*,  Braithw.  Br.  M.  Fl.) 

(Tab.  LI.  J.). 

Secondary  stems  crowded,  erect  or  ascending,  robust,  little 
branched,  forming  large,  densely  crowded  tufts,  1-3  inches  high, 
of  a  glossy  vinous  pink  or  reddish  green.  Leaves  crowded, 
erectO'Patent ,  hardly  altered  when  dry,  not  erect  nor  appressed, 
so  that  the  branches  are  obtuse,  not  cuspidate ;  scariose,  plicate, 
triangular-lanceolate,  gradually  narrowed  from  the  base,  tapering 
to  a  long,  narrow  acumen,  large,  i-ij  lines  long,  entire,  margin 
recurved  for  the  greater  part  of  its  length ;  nerveless,  or  very 
faintly  nerved ;  cells  very  narrow,  linear,  the  walls  incrassate  and 
somewhat  porose,  uniform  to  the  base,  a  very  few  along  the  line 
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of  insertion  slightly  looser,  often  reddish.  Seta  about  one  inch 
long,  red ;  capsule  oblong-cylindric  with  a  tapering  neck ;  lid 
rostellate  ;  peristome  pale  yellow. 

Hab.  Damp  clefts  of  calcareous  rocks  on  mountains,  rather  rare ;  England  ; 
Scotland  ;  Wales.     Fruit  very  rare,  summer. 

A  very  beautiful  species  when  growing  in  favourable  conditions,  forming  lar(;e 
deep  tufts  of  a  rich  vinous  red,  with  robust  stems  and  large  leaves,  liearing  more 
resemblance,  perhaps,  to  Camptothecium  nitens  than  to  any  other  plant ;  that  species 
is  however  known  at  once  by  the  nerved  leaves  and  by  the  paludal  habitat.  The 
present  is  a  much  more  robust  plant  than  the  next  species,  though  the  larger  forms  of 
that  approach  very  nearly  to  the  most  slender  forms  of  this,  but  the  leaves  are  always 
narrower  and  almost  or  quite  destitute  of  plioe. 

2.     Orthothecium   intricatum    B.  &  S.    (Leskea  intricata 

Hartm. ;  Stereodon  subrufus  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LI.  K.). 

Much  more  slender,  secondary  stems  ascending,  arcuate, 
with  a  few  branches  ;  yellowish  green  or  reddish,  in  silky, 
intricate  tufts,  i-ij  inches  high  ;  leaves  very  glossy,  almost 
^\^k2lys  secund  and  komomallous ;  resembling  those  of  the  last  in 
shape,  but  much  smaller,  J-i  line  long,  and  not  plicate  ;  margin 
plane  ;  nerve  none  or  obsolete,  areolation  as  in  O,  rufescens. 
Seta  short,  about  ^-inch,  capsule  small,  oval-oblong. 

Var.  j8.  hinervulum  Husnot  (O.  binervulum  Mol.).  Leaves 
wider,  ovate,  less  longly  acuminate,  sub-plicate. 

Hab.  Damp  sub-alpine  calcareous  rocks,  not  common.  Fruit  summer,  not 
found  in  Britain. 

This  species  somewhat  resem^)les  Hypnum  cupressiforme  var.  rtsupincUum^  but 
is  of  a  more  reddish  colour,  less  branched,  with  the  leaves  more  longly  acuminate, 
and  no  distinct  angular  cells,  and  is  moreover  confined  to  calcareous  rocks ;  the  same 
<:haracters  will  separate  it  from  Pylaisia  poiyantha,  and  to  a  great  extent  from 
Plagiothecium  pulchellum  ;  the  latter  plant  has  shorter,  wider  leaves,  with  wider  cells, 
•especially  at  liase. 

Husnot  mentions  the  var.  jB  as  being  found  in  Scotland,  but  I  have  seen  no  other 
record,  nor  have  I  seen  specimens.  His  figure,  however,  would  seem  to  indicate  that 
it  is  a  marked  variety  ( Muscol.  Gall.  p.  317,  Tab.  90). 


107.    OAMPTOTHEOIUM  B.  &  S. 

Stems  erect  or  prostrate,  irregularly  or  sub-pinnately 
branched.  Leaves  lanceolate-acuminate,  single-nerved ,  deeply 
plicate ;  cells  narrow-linear  almost  to  base,  wider  and  quadrate- 
rectangular  at  angles.  Seta  smooth  or  rough.  Capsule  erect 
and  symmetrical  or  more  or  less  inclined  and  curved,  oblong- 
xylindric  ;  lid  conical-rostellate.     Dioicous, 
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A  fairly  well  defined  genus,  differing  from  Orthothecium  in 
the  nerved  leaves ;  from  Brachythecium  in  the  narrow-linear,  not 
rhomboid  areolation,  almost  uniform  to  base  except  at  the  angles,, 
and  the  more  cylindrical  capsule. 

I  have  after  some  considerable  hesitation  united  PUuropus  sericeus  (Homalo- 
thedum  B.  &  S.)  with  Camptolhecium.  The  characters  on  which  Homalothedum 
was  propounded  in  the  Bry.  Eur.,  by  which  it  is  separated  from  Camptothecium,  are 
almost  solely  the  erect,  symmetrical  capsule,  and  the  imperfect  inner  peristome. 
The  capsule  however  in  Homalothecium  is  not  constant  in  its  form  and  direction, 
being  sometimes  slightly  curved  even  in  our  own  species,  and  it  will,  I  think,  be 
generally  admitted  that  the  differences  in  the  structure  of  the  peristome  would  not 
alone  afford  sufficient  basis  for  generic  separatiori.  The  close  affinity  of  the  two 
genera  is  also  testified  to  by  the  fact  that  Ji,  fallax  Philib.  has  been  placed  under 
each  genus  alternately  at  different  times.  My  principal  hesitation  lies  indeed  not  in 
uniting  these  two,  but  in  finding  sufficient  ground  for  separating  the  whole  group  from- 
Brachythecium.  In  addition  however  to  a  certain  value  in  the  form  of  the  capsule, 
there  is  a  distinct  character  in  the  areolation  of  Camptothecium  which  I  think  justifies 
its  retention  as  a  separate  genus. 

Deriv. — Ka/iwTo-(kampto)  bent,  and  6t\Kiov  (thekion)  a  little 
vessel ;  from  the  curved  capsule. 

r  Stem  scarcely  radiculose  ;  seta  rough    2 

\ Stems  copiously  tomentose ;  seta  smooth    j.  nitens 

fCapsuIe  erect  or  almost  so,  cylindric  ;  stems  creeping  7.  serueum 

\Capsule  smaller,  inclined,  curved,  stems  rarely  creeping  2.  lutescens 

1.    Camptothecium  sericeum  Kindb.  (Hypnum  sericeum  L.^ 

Braithw.  Br.  M.  Fl. ;  Homalothecium  sericeum  B.  &  S.,  plur.  auct. ; 

Pleur opus  sericeus  Dixon,  Handb.  Ed.  I.)  (Tab.  Lll.  C). 

In  wide  patches,  bright  or  yellowish  green ;  very  glossy,  pale 
and  silky  when  dry.  Stems  creeping^  radiculose,  with  densely 
crowded,  erect,  slender,  often  curved  branches,  somewhat  terete 
when  dry.  Stem-leaves  rather  large,  about  i  line  long,  triangular-^ 
lanceolate,  gradually  narrowed  from  the  very  base,  at  apex 
filiform-acuminate ,  erecto-patent,  when  dry  erect  and  somewhat 
appressed ;  at  basal  angles  somewhat  strongly  denticulate,  above 
entire  or  obsoletely  denticulate  ;  deeply  j--/  plicate  ;  one  or  other 
margin  usually  very  narrowly  recurved  ;  nerve  rather  narrow, 
reaching  |  the  length  of  the  leaf.  Areolation  very  long  and 
narrow,  linear,  slightly  vermicular,  12-20  times  as  long  as  broad, 
uniform  to  base ;  at  extreme  base  shorter  and  slightly  laxer,  not 
much  incrassate  nor  distinctly  porose,  at  angles  wider,  quadrate- 
hexagonal,  irregular,  forming  distinct,  somewhat  enlarged,, 
decurrent,  toothed  auricles.  Branch-leaves  smaller,  narrower. 
Seta  rough.  Capsule  rather  large,  pale  brown,  oblong- cylindric,. 
erect,  symmetrical  or  often  a  little  curved ;  usually  wider  at  base 
and  somewhat  tapering  to  the  narrowed  mouth;  lid  red,  shortly 
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rostrate.  Calyptra  often  hairy  at  base.  Processes  of  inner 
peristome  short,  not  perforate,  cilia  wanting,  Dioicous.  Male 
plants  in  separate  tufts,  very  slender. 

Hab.     Trunks  of  trees  and  stone  walls.     Common.     Fr.  spring. 

The  male  plant  of  this  moss  is  extremely  slender,  and  very  unlike  the  fertile  ; 
this  is  quite  distinct  in  its  habit,  from  its  crowded,  erect  branches,  very  silky  and 
glossy,  especially  when  dry.  The  strongly  plicate  leaves  and  long  nerve  easily 
separate  it  from  all  allied  plants  except  the  two  following  species,  and  perhaps  Brachy- 
thecium  glareosum  ;  and  its  creeping  stems  with  crowded  erect  branches,  and  very  silky 
gloss,  distinguish  it  from  the  ordinary  forms  of  these.  The  areolation  of  B.  glareosum 
is  much  looser,  especially  at  base  ;  the  habitat  and  tomentose  stems  of  C.  nitem  at 
once  distinguish  that  species,  while  C.  lutescens  is  known  by  the  fruit,  and  usually  by 
the  larger,  more  rigid  leaves,  and  less  terete  branches  when  dry.  The  fruit  is  not 
unfrequenily  produced,  and  then  usually  in  great  quantity.  The  leaves  are  more 
appressed  when  dry  than  in  most  of  the  allied  species,  and  it  is  their  pale  glossy  under 
side  that  gives  the  dry  plant  its  peculiar,  silky  character.  The  diflference  in  habitat 
must  also  be  remembered,  when  comparison  is  made  with  the  above-mentioned 
species. 

2.    Oamptothecium  lutescens  B.  &  S.  (Hypnum  lutescens 
Huds.,  Braithw.  Br.  M.  Fl.)   (Tab.  LII.  D.). 

Stems  tufted,  in  irregular  patches,  ascending,  with  irregular 
or  somewhat  pinnate  erect  branches ;  shining,  golden  green, 
brown  below.  Stems  hardly  radiculose,  about  2-4  inches  long. 
Leaves  crowded,  erecto-patent,  erect  but  not  appressed  when  dry, 
glossy,  deeply  plicate,  resembling  those  of  the  last  species,  but 
rather  larger,  1-1%  lines  long,  both  margins  usually  recurved, 
basal  auricles  somewhat  less  distinct,  hardly  toothed ;  areolation 
similar,  but  the  basal  ones  more  incrassate,  with  the  cell-walls 
distinctly  porose.  Perichaetial  bracts  longly  acuminate,  sharply 
toothed  at  the  base  of  the  acumen.  Seta  rough.  Capsule 
inclined  or  almost  erect,  slightly  curved,  smaller  and  shorter  than 
in  the  last,  narrowly  oblong  or  sub-cylindric,  somewhat  contracted 
below  the  mouth,  orange-brown  ;  lid  acutely  conical,  narrow. 
Peristome  small,  yellowish ;  processes  well  developed,  perforate 
along  the  keel,  cilia  long,  very  slender. 

Hab.  Dry  hedgebanks,  quarries,  etc.,  principally  in  calcareous  districts. 
Frequent. 

Although  much  resembling  Camptothecium  sericeum  in  structural  detail,  the  habit 
of  this  moss  is  so  different  that  there  is  little  difficulty  in  distinguishing  it.  The  habitat 
b  not  the  same,  the  present  plant  never  growing  on  trees,  and  rarely  on  bare  rocks 
or  stones.  The  stems  are  very  rarely  creeping,  usually  more  or  less  erect,  so  that  the 
plant  has  a  very  different  aspect  ;  the  branches  are  usually  more  robust,  straighter, 
less  terete  when  dry  on  account  of  the  less  appressed  position  of  the  leaves  ;  and  the 
leaves  themselves  are  distinctly  larger,  being  both  longer  and  broader.  It  is  quite 
distinct  from  C.  nitens  in  the  habitat,  the  colour,  the  al)sence  of  radicles,  the  rough 
seta,  etc.  ;  the  absence  of  paraphyllia,  narrower  leaves  and  narrow  basal  areolation  will 
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also  separate  it  from  Brachyihecium  piicatum  and  B,  giareosum,  I  have  found  it 
with  exactly  the  habit  of  the  latter  plant,  and  only  separable  under  the  microscope. 
A  prostrate  form,  turning  black  when  old,  with  almost  exactly  the  habit  of  robust 
forms  of  C,  sericeum^  occurs  on  limestone  rocks  in  Derbyshire,  and  is  difficult  to 
separate  from  that  species.  It  may  be  the  var.  fallax  Breidl.  {Hofntdothtcium  fallax 
Philib.),  but  fruit  is  wanting  for  safe  determination. 

3.    Oamptothecium  nitens  Schp.    (Hypnum  nitens  Schreb. ; 
H,  trichoides  Neck.,  Braithw.  Br.  M.  Fl.)  (Tab.  LII.  E.). 

Stems  scattered  among  other  mosses,  or  tufted,  erect,  tall, 
2-5  inches  high,  thickly  coated  with  brown  tomentum,  2-4  times 
divided,  with  numerous  spreading  or  ascending,  somewhat 
pinnately  or  irregularly  arranged  branches  ;  soft,  bright  shining 
green  or  often  golden  brown  or  reddish,  when  dry  with  a  glossy, 
almost  metallic  sheen.  Leaves  densely  crowded,  very  long,  ij-ij 
lines,  elongate-lanceolate,  finely  acuminate,  narrowed  from  the 
base  or  a  little  above,  deeply  plicate;  margin  very  narrowly 
revolute,  entire  or  faintly  sinuose ;  nerve  very  thin,  reaching  i  the 
length  of  the  leaf  ;  cells  narrowly  linear-vermicular,  obtuse, 
incrassate,  a  few  at  extreme  base  shorter,  very  incrassate,  with  the 
walls  strongly  porose,  at  angles  short,  slightly  wider,  but  hardly 
distinct,  and  not  forming  defined  auricles,  Perichaetial  leaves 
entire.  Seta  smooth.  Capsule  inclined,  oblong-cylindric,  gibbous 
at  back  and  arcuate,  reddish  brown. 

Hab.  Bogs  and  marshes,  chiefly  in  sub-alpine  regions,  rare.  Fruit  very  rare, 
summer. 

A  very  beautiful  species,  easily  known  by  the  erect,  almost  dendroid  stems,  the 
shining  texture,  numerous  radicles,  etc.  The  al)sence  of  distinct  angular  cells  also  is 
an  important  character.  The  purple  radicles  which  clothe  the  stems  and  even  the 
branches  frequently  spring  from  the  leaves  themselves  at  the  back  of  the  nerve. 

This  muss,  in  common  with  some  other  more  or  less  aquatic  species  has,  as  is 
evident  from  pleistocene  deposits  in  several  parts  of  England,  been  much  more 
abundant  in  this  country  in  prehistoric  but  postglacial  limes,  when  the  climate  was 
colder  and  the  surface  of  the  land  much  less  drained  than  at  the  present  day. 


108.    BRAOHYTHEOIUM  B.  &  S. 

Primary  stems  not  stoloniform,  more  or  less  prostrate, 
somewhat  divided,  with  irregular,  hardly  pinnate  branches. 
Leaves  imbricated  and  straight  or  sub-secund,  rarely  falcato- 
secund,  single-nerved  more  than  half-way,  more  or  less  widely  ovate- 
acuminate,  often  plicate ;  areolation  widely  or  narrowly  rhomboid, 
somewhat  lax  at  base,  usually  rectangular  and  distinct  at  angles. 
Monoicous  or  dioicous.  Seta  rough  or  smooth.  Capsule  inclined 
or  horizontal,   curved  and  usually  gibbous  at  back,    ovate  or 
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oblong,  thick-walled ;  lid  conical,  often  acuminate,  not  rostrate. 
Peristome  perfect,  rarely  imperfect. 

The  present  genus  is  a  fairly  natural  one,  distinguished  from 
Camptothecium  by  the  leaves  usually  wider  and  more  or  less 
ovate  at  base,  by  the  areolation  which  is  shorter,  wider,  and 
rhomboid,  becoming  distinctly  laxer  towards  the  base,  and  by  the 
shorter,  more  turgid,  more  solid  capsule.  From  Eurhynchium  it 
is  distinguished  by  the  lid  of  the  capsule  not  being  rostrate,  but 
at  the  most  acuminate.  I  have  united  Scleropodium  B,  &*  S.  with 
it ;  the  areolation  in  that  group  of  species  is  by  no  means  longer, 
narrower,  or  more  vermicular  than  in  several  species  of 
Brachythecium,  and  the  julaceous  form  of  the  branches  is 
shared  by  B,  glaciate  and  others.  I  have  also  followed  Lindberg 
in  associating  with  these  Hypnum  purum  L.,  which  differs  from 
Scleropodium  in  no  respect  but  in  the  smooth  seta,  a  character  of 
but  slight,  and  admittedly  not  generic  importance. 

The  British  species  have  the  leaves  all  straight,  or  at  the 
most  slightly  secund  and  homomallous ;  a  Canadian  species  has 
however  the  leaves  distinctly  falcato-secund,  giving  the  plant  a 
curiously  Harpidioid  appearance.  The  same  remark  applies  to 
Camptothecium  ;  as  far  as  the  European  plants  are  concerned,  the 
straight  leaves  afford  a  good  distinctive  character  as  compared 
with  for  instance  Hypnum  uncinatum  ;  but  I  have  received  from 
the  Rev.  A.  C.  Waghorne  a  very  pretty  N.  American  moss, 
apparently  a  form  of  C.  nitens,  which  is  very  distinct  in  its  falcato- 
secund  leaves.  Such  plants  would  appear  to  indicate  that  the 
Harpidioid  Hypna  are  less  widely  separated  from  the  present 
groups  than  is  usually  supposed,  and  it  may  ultimately  be  found 
necessary  to  re-unite  under  Hypnum  most  of  the  genera  as  at 
present  received,  as  was  done  by  the  earlier  bryologists 

Deriv. — )8/Mixv-(brachy)  short,  and  Otiklov  (thekion)  a  little 
vessel.     From  the  short  capsule. 

TLs.  ovate-oblong,  sub-acute  or  apiculate,  not  tapering,  very  concave  2 

\Ls.  ovate-lanceolate  or  lanceolate,  acute  or  acuminate  3 

rSlem  pinnate  ;  branches  regular,  in  one  plane  ;  seta  smooth  16.  fnirum 

\Siem  prostrate  ;  branches  rather  irregular,  incurved  ;  seta  rough  ...  75.  illecehrum 

{Ls.   strongly  plicate,  long,  with  long  slender  acumen  ;  seta  smooth  (rough  above 
in  campestre) 4 
Ls.  not  or  less  plicate,  usually  shorter  ;  seta  rough 8 

{Stem  with  paraphyllia  ;  Is.  very  deeply  plicate /.  pUcatum 
Stem  without  paraphyllia 5 

TAutoicous  or  rarely  synoicous ;  Is.  often  serrulate  above 6 

^\Dioicous;  Is.  nearly  or  quite  entire   7 

^/Seia  smooth  throughout 4,  salebrosum 

\Seia  smooth  l)elow,  rough  above .j".  campestre 
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/Branches  few,  erect,  cylindric  ;  Is.  pale   3.  albiauis 

'  \Stein  usually  procumbent,  more  branched  ;  acumen  twisted 2.  ulareosum 

fi/Seta  rough  above,  smooth  below  ;  Is.  often  secund 13.  plumosum 

\Seta  rough  throughout  (except  sometimes  in  B.  popuUum) 9 

Stem-leaves  with  cordate  tutse  and  decurrent  wings  and  long  fine  points  (alpine 

plants)  10 

Stem-leaves  not  cordate,  rarely  decurrent  Ii 

r  Plant  small  and  slender  ;  nerve  reaching  &r  into  acumen /a  reflexum 

[Plant  larger  ;  nerve  ceasing  far  below  acumen 8.  Starket 

(Ls.  nerved  nearly  to  apex,  narrow,  with  very  narrow  acumen 12.  popuUum 

\Nerve  ceasing  some  distance  below  apex 12 

TLs.  with  distinct  auricles  of  hyaline  cells 13 

\  Auricles  absent,  or  indistinct  and  greenish 14 

/Dioicous  ;  Is.  usually  large  and  wide  ;  plant  robust  7.  rivulare 

^\Autoicous  ;  plant  small  (  Is.  more  or  less  imbricate 9.  glaciale 

Plant  robust ;  Is.  widely  ovate,  over  I  line  long 6.  rutabulum 

I, Plant  slender  ;  Is.  under  |-line  long 15 

TLs.  more  or  less  imbricate  ;  branches  few  and  slender   14.  caspitosum 

5\Ls.  divergent,  often  sub-secund  ;  branches  numerous  and  short //.  velutinum 


9 


10 


m{{:i: 


1.    Brachythecium  plicatum  B.  &  S.    (Hypnum  pHcatum 

Schleich. ;  Ptychodium  plicatum  Schp.,  Syn. ;  Lesquereuxia 

plicata  Lindb.,  Braith.  Br.  M.  Fl.)  (Tab.  LII.  F.). 

Robust,  dull  yellowish  green  or  brownish.  Stems  creeping, 
divided,  2-5  inches  long,  rather  rigid ;  divisions  prostrate, 
somewhat  pinnately  branched,  the  branches  stout,  not  attenuated, 
sub-terete  when  dry,  erect  or  ascending.  Leaves  closely  imbri- 
cated, erecto-patent  or  slightly  sub-secund,  large,  about  i  line 
long,  rapidly  and  longly  acuminate  from  a  wide,  ovate  base, 
deeply  plicate,  interspersed  with  numerous,  multiform  para- 
phyllia  ;  margin  entire,  widely  revolute ;  nerve  strong,  reaching 
into  the  acumen.  Cells  narrowly  linear-rhomboid,  somewhat 
vermicular,  <?-/5  times  as  long  as  broad,  towards  base  slightly 
shorter  and  wider,  at  extreme  base  short,  incrassate,  with  the 
walls  porose  ;  at  angles  rather  large,  sub-quadrate,  opaque, 
numerous.  Seta  smooth.  Capsule  horizontal  or  inclined,  oblong, 
arcuate  ;  lid  acutely  conical.  Inner  peristome  without  cilia. 
Dioicous. 

Hab.  Alpine  calcareous  rocks.  Very  rare  ;  the  Ben  Lawers  range  of 
mountains.     Fruit  very  rare,  autumn. 

There  is  little  difficulty  in  identifying  this  moss,  as  the  allied  species  with  strongly 
plicate  leaves  are  all  found  in  different  habitats ;  the  leaves  also  are  wider  and  more 
suddenly  acuminate,  and  the  plicae  more  irregular,  than  in  Camptothecium  ;  and  the 
paraphyllia,  the  long  nerve,  and  the  narrow,  elongated  cells  separate  it  from  all  the 
similar  species  of  its  own  genus.  It  has  some  resemblance  to  Antitrichia  curtipenduia^ 
which  is  known  by  its  toothed  leaves  and  the  absence  of  paraphyllia. 

B.  fliccUum  varies  somewhat  in  the  size  of  its  parts,  but  there  are  no  important 
varieties. 
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2.  Brachythecium  glareosum  B.  &  S.     (Hypnum  glareosum 

Bruch,  Braithw.  Br.  M.  Fl.)  (Tab.  LII.  G.). 

In  its  most  robust  forms  resembling  B.  plicatum,  but  less 
rigid,  in  its  more  slender  ones  B.  salebrosum  and  Camptothecium 
lutescens ;  stems  creeping,  often  very  long,  sometimes  6  or  8 
inches,  but  more  frequently  much  shorter,  flexuose,  silky,  soft ; 
branches  ascending  or  depressed,  rather  distant,  irregularly 
pinnate,  terete  or  slightly  flattened.  In  straggling  patches,  pale 
whitish  green,  shining.  Leaves  somewhat  crowded,  iH-iH  lines 
long,  from  a  wide,  ovate-lanceolate  base,  gradually  or  rather 
rapidly  narrowed  to  an  almost  filiform,  twisted  acumen,  deeply 
plicate,  slightly  decurrent ;  margin  revolute  just  above  the  middle, 
entire  at  base,  entire  or  slightly  denticulate  in  the  acumen  ;  nerve 
wide  at  base,  soon  becoming  narrow,  vanishing  about  the  middle  of 
the  leaf.  Cells  elongated,  linear-rhomboid,  thin-walled,  8-12  times 
as  long  as  broad,  chlorophyllose,  towards  base  wider  and  rather 
shorter,  often  markedly  laxer,  the  walls  thin,  hardly  porose ; 
angular  cells  rather  numerous,  sub-rectangular,  somewhat  large 
and  pellucid.  Seta  smooth.  Capsule  small,  oblique,  arcuate. 
Lid  conical,  acute.     Dioicous. 

Hab.  Calcareous  banks,  quarries,  rocks  on  mountains,  etc.,  not  uncommon. 
Fr.  very  rare,  winter. 

In  its  ordinary  lowland  form  B.  glareosum  is  known  by  its  prostrate,  sub-pinnate 
stems  with  distant,  silky,  soft  branches,  and  the  leaves  ending  in  a  very  long,  twisted, 
filiform  acumen.  On  mountain  rocks  it  is  generally  much  more  robust.  Sometimes 
the  branches  are  more  crowded,  erect  and  slender,  when  the  plant  resembles 
B.  albicans.  It  is  then  known  by  the  less  concave,  less  imbricated,  more  deeply 
plicate,  denticulate  leaves,  with  the  areolation  usually  longer.  B.  salebrosum  diners 
in  the  autoicous  inflorescence,  the  smaller  leaves  with  shorter,  hardly  twisted  acumen, 
fainter  plicae,  etc.  ;  B.  campestre  in  the  autoicous  inflorescence,  the  leaves  less 
acuminate,  the  seta  slightly  rough.  Camptothecium  diflers  in  the  nairow  basal 
areolation. 

3.  Brachythecium   albicans   B.   &  S.    (Hypnum  albicans 

Neck.,  Braithw.  Br.  M.  Fl.)  (Tab.  LII.  H.) 

Stems  ascending,  branches  erect,  crowded,  slender,  terete  and 
often  julaceous,  often  curved  at  the  tips ;  in  dense  tufts,  pale 
yellowish  or  whitish  green,  more  rarely  bright  green  ;  1-3  inches 
high.  Leaves  densely  imbricated,  when  dry  closely  imbricated 
with  the  points  divergent,  sometimes  sub-secund,  concave,  plicate^ 
of  thin  texture,  widely  ovate,  abruptly  or  more  gradually 
piliferous  ;  margin  plane  or  slightly  recurved  at  base> 
entire,  rarely  superficially  denticulate  at  apex,  nerve  reaching  to 
the  middle;  cells  variable  in  width,  linear-rhomboid,  usually  8-10 
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times  as  long  as  broad,  pellucid,  much  laxer  towards  base,  at 
angles  sub-quadrate,  somewhat  opaque,  forming  a  narrow  but 
rather  long  marginal  hand.  Seta  smooth.  Capsule  small, 
shortly  oval.     Dioicous. 

Hab.  Stony  places,  wall-tops,  etc.,  on  siliceous  soil ;  common.  Fr.  rare^ 
-iinnter  and  early  spring. 

A  more  slender  plant  than  either  the  preceding  or  B.  salebrosum  ;  usually 
readily  known  by  the  julaceous  imbrication  of  the  leaves,  which  are  more  abruptly 
acuminate,  almost  always  entire,  of  thin  texture  and  sometimes  almost  hyaline. 
B,  glareosum  at  times  somewhat  simulates  it,  but  may  then  be  known  by  the  more 
gradually  and  more  longly  acuminate,  usually  denticulate  leaves. 

-4.  Brachythecium  salebrosum  B.  &  S.  (Hypnum  salebrosum 
HoflFm. ;  Hypnum  plumosum  L.,  non  Swartz,  Braithw.  Br.  M.  Fl.) 

(Tab.  LII.  I.). 

Intermediate  in  habit  and  vegetative  structure  between  B. 
rutabulum  and  B.  glareosum,  and,  like  the  former,  very  variable. 
The  leaves  are  usually  narrower  than  in  typical  B.  rutabulum, 
less  decurrent,  somewhat  deltoid- lanceolate,  gradually  tapering 
to  a  rather  long,  fine  acumen,  but  not  so  long  as  in  B.  glareosum, 
often  sub-secund,  hardly  concave,  or  somewhat  concave-carinate 
at  base,  more  or  less  deeply  plicate,  denticulate  all  round,  or 
almost  entire,  margin  plane  or  recurved ;  nerve  thin,  reaching 
about  half-way  or  to  the  base  of  the  acumen  ;  areolation  as  in 
B,  rutabulum.  Seta  smooth,  usually  rather  long,  but  variable. 
•Capsule  oval-oblong,  somewhat  turgid  at  back,  curved ;  annulus 
narrow.    Autoicous. 

Var.  /^.  palustre  Schp.  (var.  Mildei  Kindb.,  Braithw.  Br. 
M.  Fl.  ;  Hypnum  Mildeanum  Schp.).  More  robust  and  less 
branched,  more  erect,  with  larger,  broader,  cordate-triangular 
leaves,  erect,  not  sub-secund,  more  rigid,  less  plicate,  more 
shortly  acuminate. 

Hab.  About  the  roots  of  trees,  the  foot  of  rocks,  on  stones,  etc.  ;  rare.  The 
var.  /3  in  damp  clayey  fields,  etc.  ;  rare.     Fr.  autumn. 

The  essential  characters  of  this  species  are  the  quite  smooth  seta,  by  which  it  is 
'distinguished  from  B.  rtUabulum  and  B.  campestre^  and  the  autoicous  influrescence, 
separating  it  from  B.  glareosum  and  other  dioicous  species.  It  is  also  usually  a  more 
silky  plant  than  B.  rutcibuluin^  with  narrower,  more  shining,  more  plicate  leaves, 
with  longer  acumen,  though  shorter  than  in  B.  glareosum.  It  is  however  a  very 
variable  plant,  and  some  forms  approach  B.  rutabulum  so  closely  that  it  is  doubtful 
•whether  barren  plants  may  be  always  safely  referred  to  one  or  the  other,  especially  as 
the  paludal  form  of  B.  rutabulum^  which  most  nearly  approaches  the  present  species 
in  its  narrower,  more  acuminate  leaves  than  in  the  type,  is  most  frequently  barren. 
B.  saUbrosum  is  however,  as  Spruce  pointed  out,  a  very  fertile  species,  the  flowers 
t  being  almost  always  to  be  found  in  great  abundance.     The  var.  palustre  (usually  dted 
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as  var.  Mildeanum)  is  a  marked  form,  by  Li nd berg  and  others,  as  by  Schimper 
himself  formerly,  considered  as  a  species ;  but  the  characters  by  which  it  is  dis- 
tinguished are  somewhat  inconstant,  different  writers  often  disagreeing  as  to  certain 
points  of  structure  ;  nor,  although  conferring  a  different  appearance  on  the  plant,  are- 
they  of  great  importance. 

Both  male  and  female  flowers  are  almost  always  to  be  found  in  abundance 
throughout  the  year.     Synoicous  flowers  are  sometimes,  but  exceptionally,  present. 

6.    Brachythecium  cami>estre  B.  &  S.  (Hypnum  campestre 
Bruch,  Braithw.  Br.  M.  Fl.)  (Tab.  LII.  J.). 

Resembling  B,  salebrosum,  with  the  leaves  usually  slightly 
more  erect  and  imbricated,  but  not  constantly  so.  Seta  smooth  at 
base,  slightly  rough  above,    Autoicous, 

Hab.     Stony  and  grassy  places,  very  rare.     Fr.  autumn  and  winter. 

There  is  practically  no  difference  between  this  plant  and  B.  salebrosum  except 
the  slightly  rough  seta,  and  it  is  questionable  whether  it  should  not  be  more  properly 
considered  a  sub-species  or  variety  of  that  plant ;  the  possibility  also  suggests  itself 
whether  it  may  not  be  a  hybrid  between  that  and  B.  rutabulum  ;  but  the  plant  is 
hardly  sufficiently  known  at  present  to  warrant  such  a  conclusion.  It  will  not  be 
confounded  with  B.  rutabulum^  on  account  of  the  silky,  plicate,  longly  acuminate 
leaves,  as  well  as  the  much  less  highly  papillose  seta,  but  from  B,  salebrosum  it  could 
hardly  be  distinguished  without  fruit. 

6.    Brachythecium  rutabulum  B.  &  S.  (Hypnum  rutabulum 
L.,  Braithw.  Br.  M.  Fl.)  (Tab.  LII.  K.). 

A  very  variable  plant ;  stems  creeping,  somewhat  radiculose^ 
divided ;  branches  irregular,  sometimes  sub-pinnate,  erect  or 
ascending,  curved,  robust ;  forming  large  loose  tufts  of  a  bright 
or  deep  glossy  green.  Leaves  large,  cordate-ovate,  or  deltoid, 
shortly  and  acutely  acuminate ;  more  rarely  longly  ovate- 
lanceolate  and  more  longly  acuminate  ;  rather  loosely  placed, 
somewhat  divergent  both  wet  and  dry,  not,  or  rarely,  erect  and 
imbricated ;  usually  somewhat  concave  ;  more  or  less  decurrent, 
sometimes  strongly  so,  faintly  plicate,  especially  when  dry ;. 
margin  plane  or  slightly  reflexed,  finely  denticulate  usually  nearly 
all  round ;  nerve  thin,  narrow,  except  at  the  base,  reaching  half- 
way or  rather  more.  Cells  acutely  linear-rhomboid,  sometimes- 
slightly  vermicular,  very  narrow,  variable  in  length,  usually 
I $-20  times  as  long  as  broad,  but  sometimes  shorter ;  towards 
base  gradually  becoming  shorter  and  wider,  but  in  a  very  vari- 
able degree,  at  extreme  base  wide,  oval -hexagonal,  the  walls- 
somewhat  porose  ;  at  angles  wide,  suh-quadrate-oval ,  rather 
obscure,  forming  larger  or  smaller  but  not  well-defined  nor 
hyaline  auricles.  Perichaetial  bracts  nerveless,  longly  and  finely 
acuminate,  squarrose     Seta  strongly  papillose,  robust,  variable 
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in  length,  usually  about  i  inch ;  capsule  rather  large,  oval-oblong 
or  sub-cylindrical,  gibbous  at  back,  arcuate,  dark  reddish  brown  ; 
lid  conical,  short  and  obtuse  or  longly  acuminate  ;  annulus  broad ; 
peristome  large.     Autoicous. 

Hab.     On  earth,  walls,  trees,  etc.     Very  common.     Fr.  winter. 

With  all  its  variations,  this  is  as  a  rule  not  a  difficult  plant  to  recognise,  except 
in  those  barren  forms  which  are  mentioned  above  as  somewhat  approaching  B. 
salebrosum  ;  these  are  chiefly  paludal.  The  rather  coarse,  broad,  rigid  leaves,  glossy 
or  scariose  but  hardly  silky,  almost  always  more  or  less  spreading  even  when  dry, 
give  it  a  characteristic  appearance.  It  is  often  found  barren,  but  is  quite  common  in 
fruit,  which  it  frequently  produces  in  great  profusion  ;  and  the  seta,  rough  throughout 
all  its  length,  at  once  identifies  it ;  all  the  other  British  species  of  the  genus,  except 
B.  rivulare,  which  have  this  character,  being  of  quite  different  habit.  B.  tivulare  is 
dioicous,  and  is  almost  always  known  by  its  shortly  and  widely  pointed,  decurrent 
leaves  with  very  lax  basal  areolation  and  well-defined  auricles.  Forms  do  occur,  but 
rarely,  with  the  leaves  scarcely  distinct  from  those  of  B,  rivulare ;  they  can  then 
only  be  distinguished  by  the  inflorescence.  B,  salebrosum^  B,  campestre^  and  B, 
glareosum  have  almost  always  narrower,  silky  leaves,  more  deeply  plicat«  and  longly 
acuminate.  B,  Starkei  has  much  shorter  and  wider  cells,  strongly  decurrent  leaves, 
«tc.  ;  B.  velutinum  is  much  more  slender. 

Several  varieties  have  been  described,  the  var.  longisctum  B.  &  S.  being  one  or 
the  most  marked,  being  of  looser  growth,  with  long  stems  bearing  narrower  more  distant 
leaves,  and  longer  setae.  The  var.  robustum  B.  &  .S.  has  erect,  stout  branches,  with 
-densely  crowded,  very  wide,  markedly  plicate  leaves.  The  var.  plumulosum  B.  &  S. 
resembles  B.  salebrosum^  having  very  narrow,  longly  acuminate  leaves.  None  of 
these  varieties  however  have  their  limits  very  clearly  defined.  Many  allied  species 
have  recently  been  described  from  N.  America,  but  several  of  these  have  been  reduced 
to  synonyms  by  Dr.  Grout  in  his  Revision  of  the  genus  (Memoirs  of  the  Torrey  Bot. 
Club,  1897). 

B,  rutabulum  is  by  far  our  commonest  species,  and  very  abundant. 

7.     Brachythecium  rivulare    B.  &  S.    (Hypnum  rivulare 
Bruch,  Braithw.  Br.  M.  Fl.)  (Tab.  LII.  L.). 

Resembling  B.  rutabulum  and  almost  equally  variable ; 
robust,  usually  paler,  often  golden  green,  shining,  more  rigid, 
with  longer  branches.  Leaves  more  erect  and  more  regularly 
imbricated  when  dry,  those  of  the  stems  usually  widely  ovate- 
triangular,  shortly  and  rather  widely,  not  finely  acuminate, 
sometimes  only  sub-acute  (those  of  the  branches  narrower  and 
more  longly  acuminate),  concave,  widely  decurrent,  rigid  and 
sub-scariose,  more  or  less  deeply  plicate ;  margin  plane  or 
slightly  revolute  at  base,  denticulate  ;  upper  cells  as  in  B, 
rutabulum,  or  frequently  shorter  and  much  laxer,  the  basal 
Jaxer,  wide,  usually  with  incrassate,  highly  porose  walls,  at 
decurrent  angles  large,  pellucid,  forming  rather  well-defined, 
sometimes  hyaline  auricles,  in  the  older  leaves  frequently  orange- 
brown.  Seta  strongly  papillose  ;  capsule  usually  rather  short 
and  turgid.     Dioicous. 
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Var.  p.  latifolium  Husn.  (non  Hyp,  latifolium  Lindb.). 
Secondary  stems*  erect,  slender,  little  branched,  cuspidate ; 
usually  of  a  deeper  green,  soft  in  texture ;  stem-leaves  very 
broad,  longly  decurrent  with  distinct,  often  orange,  auricles, 

Var.  y.  tenue  Dixon,  Handb.  Ed.  I.  Very  slender,  yellowish, 
almost  prostrate,  branches  short,  often  curved  at  the  tips ; 
leaves,  especially  the  lower  ones,  distant,  widely  spreading  when 
dry,  small. 

Var.  8.  chrysophyllum  Bagnall,  Handb.  Ed.  I.  Slender, 
usually  yellowish  green  ;  leaves  glossy,  scariose,  strongly  plicate; 
margin  reflexed. 

Hab.  Rocks  and  stony  places  by  streams  ;  often  submerged.  Frequent.  The 
var.  latifolium  in  alpine  streams,  rare.  The  var.  tentu^  Fairlight  Glen,  Hastings 
(Jameson),     The  var.  chrysophyllum  not  uncommon.     Fr.  autumn,  rare. 

In  addition  to  the  dioicous  inflorescence,  this  species  differs  from  B.  rutabulum 
in  the  more  shortly,  widely  pointed  leaves  with  laxer  pellucid  basal  and  angular  cells, 
usually  exhibiting  distinct,  decurrent  auricles ;  the  leaves  are  usually  also  more 
plicate,  more  erect  and  regularly  imbricated  when  dry,  less  flexuose  and  spreading ; 
the  plant  is  however  very  variable  in  size  and  habit,  as  well  as  in  form  of  leaf. 

The  var.  latifolium  Husn.  is  a  fiiirly  distinct  one,  but  it  appears  to  be  a  different 
plant  from  H.  latifolium  Lindb. ,  which  has  more  longly  pointed  leaves,  not  plicate, 
with  margin  recurved  below. 

The  plant  described  in  the  first  edition  of  this  work  as  var.  tenue  is  a  very 
marked  one,  but  it  is  possible  that  it  is  only  an  exceedingly  slender,  attenuated  form, 
and  perhaps  not  of  more  value  than  several  other  varieties  too  numerous  to  be  fully 
described.  Among  these  is  the  var.  catarcutarum  Sauter,  a  large  aquatic  form  with 
long,  little  branched  stems,  often  of  a  dark  coppery  hue,  with  large,  broad  leaves. 
Another  variety  or,  more  properly,  form  has  the  leaves  secund  and  regularly  turned  to 
one  side  (f.  homontalla). 

The  var.  7  is  a  pretty  golden  form,  of  soft  texture.  It  was  first  described  by 
Mr.  Bagnall  as  var.  chrysophyllum  Spr.,  from  an  inedited  herbarium  name  of 
Spruce's.  The  name  chrysophyllum  was  however  un  error  in  transcription,  Spruce 
having  written  chrysoleucon  ;  Dr.  Braithwaite  considers  that  the  differences  between 
Spruce's  plant  and  the  Cannock  Chase  plant  on  which  Mr.  Bagnall's  variety  was 
founded  are  sufficient  to  allow  the  latter  being  maintained  as  an  independent  variety, 
and  Mr.  Bagnall's  name  may  therefore  be  retained. 

8.    Brachythecium  Starkei  B.  &  S.  (Hypnum  Starkei  Brid. 
and  H,  curtum  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LII.  M.). 

Stems  slender,  creeping,  radiculose,  branches  somewhat 
pinnate,  short,  distant,  ascending,  curved,  slender ;  forming 
intricate  low  patches.  Leaves  rather  loosely  arranged, 
spreading  and  divergent,  not  closely  imbricated,  often  secund, 
widely  cordate-triangular,  or  broadly  ovate  on  the  branches, 
shortly  and  rather  abruptly,  but  finely  acuminate ;  not  or  rarely 
plicate ;  strongly  and  widely  decurrent ;  nerve  reaching  nearly 
f  of  the  leaf;  margin  denticulate,  or  sharply  serrate,  especially 
above;  cells  shorter  and  wider  than  in  B.  rutabulum,  narrowly 
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hexagonal-rhomboid,  6-12  times  as  long  as  broad,  rarely  more 
elongated,  often  still  shorter  and  wider ;  at  angles  numerous, 
large,  sub-rectangular,  pellucid.  Seta  rough.  Perichaetial  bracts 
finely  acuminate,  squarrose.  Capsule  small,  shortly  oval,  turgid, 
blackish  when  ripe.  Cilia  of  inner  peristome  with  appendages. 
Autoicous. 

Hab.  Mountain  rocks  in  woods,  etc  Very  rare  ;  only  on  one  or  two  mountains 
in  Scotland.     Fruit  rarely  found  in  Britain,  autumn. 

A  somewhat  variable  moss,  in  size  especially,  but  alwa3rs  more  slender  than  any 
of  the  previous  species ;  and  usually  at  once  distinguishable  from  them  and  the 
succeeding  ones  (except  B.  glaciate)  by  the  widely  cordate  leaves,  strongly  decurrent, 
very  spreading  or  even  squarrose  at  the  points,  not  imbricated  even  when  dry,  and  by 
the  wide  areolation,  which  is  often  extremely  lax,  rendering  the  leaves  (for  this  genus) 
very  soft  and  pellucid.  The  capsule  also  is  very  small  and  dark  coloured.  It  is  much 
more  difficult  to  separate,  however,  from  B.  glaciaU.  The  leaves  in  that  are  plicate^ 
but  even  in  the  present  species  some  of  the  leaves  may  often  be  seen  to  be  decidedly- 
plicate,  especially  when  dry  ;  in  B.  glaciah  they  are  narrower,  ovate-acuminate,  not 
cordate-triangular,  but  some  forms  of  the  present  species  have  the  leaves  distinctly 
more  ovate  than  in  the  type ;  the  loosely  imbricated,  spreading  leaves  form  on  the 
whole  the  best  character  of  B,  Starkei^  as  compared  with  the  closely  imbricated, 
julaceous  leaves  of  the  succeeding  species. 

B.  rejlexum  differs  in  the  more  slender  stems,  usually  forming  denser,  neater 
tufts,  with  the  nerve  reaching  nearly  to  the  apex  of  the  leaves. 

9.    Brachythecium  glaciale    B.    &   S.    (Hypnum   glaciate 
Hartm.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIIl.  A.). 

Much  resembling  B.  Starkei ;  differing  in  its  ^oxi,  obtuse, 
julaceous  branches,  with  the  leaves  closely  imbricated,  not 
spreading  nor  distant,  narrower,  widely  ovate-lanceolate,  not 
cordate,  decurrent,  plicate  ;  branch-leaves  narrower  and  more 
longly  acuminate  ;  areolation  as  in  that  species.  Perichaetial 
bracts  imbricated,  erect.  Seta  short,  rough.  Capsule  shortly 
oblong,  turgid.  Cilia  of  inner  peristome  nodulose,  rarely 
appendiculate.     Autoicous. 

Hab.  High  alpine  rocks,  near  the  snow-line ;  extremely  rare.  Perthshire  j 
Aberdeenshire.     Fr.  summer. 

Husnot  records  the  var.  subsecundum  from  Ben  Lawers  ;  it  is  a  rather  laxer  form 
with  the  leaves  less  closely  imbricated,  and  sub-secund.  Limpricht,  however, 
describes  it  as  a  new  and  distinct  variety,  var.  Huntianum,  but  the  characters  of  this 
and  other  varieties  described  appear  to  me  very  elusive  and  hard  to  grasp. 

B.  glaciale  is,  as  mentioned  under  the  preceding  species,  somewhat  difficult  to 
separate  from  that  moss ;  but  in  well  marked  forms  the  densely  imbricated  leaves, 
rendering  the  branches  julaceous,  and  themselves  of  a  different  form,  will  identify  it. 
There  is  however  very  gjreat  discrepancy  in  the  descriptions  of  these  two  species  by 
different  authors,  'and  it  seems  almost  impossible  to  form  a  clear  conception  of  their 
distinguishing  characters.  I  find  it  most  difficult  to  grasp  the  distinctions  in 
Limpricht's  descriptions,  and  it  should  be  pointed  out  that  the  characters  given  in  his 
key  are  entirely  at  variance  with  the  figures  and  descriptions  given  later.  The  well- 
marked  forms  of  B.  glaciate,  as  I  have  gathered  it  about  the  snow-line  in  Norway  and 
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the  Pyrenees,  are  very  distinct  in  the  terete,  julaceous  branches  with  erect,  striate 
leaves,  from  the  ordinary  forms  of  B,  Starkei^  in  which  the  leaves  are  much  looser, 
not  appressed  nor  julaceous,  and  the  habit  is  more  straggling.  The  apparently  clear 
distinction  vanishes  however  when  one  comes  to  examine  a  series  of  plants,  and  is 
compelled  to  recognise  the  existence  of  intermediate  forms.  When  in  fruit  the 
perichsetial  bracts,  erect  in  B.  gUxciale^  spreading  at  the  points  in  B.  Starkei,  appear  to 
give  a  good  distinguishing  character. 

I  have  gathered  B,  Starkei  on  Ben  Lawers  in  some  quantity,  and  in  numerous 
forms,  some  wjth  the  leaves  appressed  and  julaceous,  recalling  B.  glaciale^  and 
perhaps  referable  there  ;  but  I  have  seen  no  undoubted  specimens  of  the  latter  species 
from  that  locality.  A  plant  however  gathered  by  the  Rev.  A.  Ley  in  Aberdeenshire 
in  1876,  is  I  think  certainly  B.  glaciaU. 

10     Brachythecium  reflexum  B.  &  S.   (Hypnum  refiexum 
W.  &  M.,  Braithw.  Br.  M.  Fl.)    (Tab.  LIII.  B.). 

In  dense,  intricate,  low  patches ;  very  slender,  dark  green. 
Stems  slender,  prostrate,  divided,  with  somewhat  pinnate,  short, 
delicate,  often  curved  branches.  Stem-leaves  cordate,  rapidly 
acuminate  to  a  rather  long,  fine,  often  twisted  point,  branch- 
leaves  narrower,  ovate-lanceolate,  more  gradually  acuminate, 
closely  set,  when  dry  somewhat  spreading  and  divergent  or  closely 
imbricated  so  as  to  render  the  branches  filiform  and  somewhat 
julaceous ;  all  strongly  decurrent,  denticulate  nearly  all  round, 
smooth  or  faintly  plicate,  margin  plane  or  very  narrowly 
recurved  ;  nerve  distinct,  reaching  nearly  to  apex  or  at  least  high 
up  in  the  acumen  ;  areolation  short,  with  the  walls  firm  and 
rather  incrassate,  narrowly  rhomboid,  slightly  obtuse,  5-<?  times 
as  long  as  broad ;  gradually  becoming  shorter  and  wider  towards 
base— except  near  the  nerve— at  angles  large,  quadrate-rounded 
or  slightly  elongated,  pellucid,  forming  large,  but  not  clearly 
defined  auricles.  Seta  slender,  short,  about  \  inch  in  length, 
rough  ;  capsule  very  small,  oval-oblong,  curved  ;  lid  small, 
apiculate.    Autoicous. 

Hab.  Trunks  of  trees  and  rocks  on  mountains  ;  very  rare  ;  on  one  or  two  of 
the  higher  mountains  of  Scotland.     Fr.  winter. 

This  is  one  of  the  most  delicate  species  of  the  genus,  and  not  to  be  confounded 
with  any  of  the  preceding  ones  except  possibly  slender  forms  ot  the  last  two,  from 
which  however  the  long  nerve  and  the  firmer,  neat  areolation  will  at  once  distinguish 
it.  It  is  more  like  B,  populeum  and  B.  velutinum,  the  latter  differing  in  the  shorter 
nerve,  the  former  in  the  narrower,  longer,  more  gradually  tapering  leaves. 

It  also  has  some  resemblance,  both  in  habit  and  areolation,  to  Amblystegium 
serpens  and  A.  varium  ;  the  former  differs  in  the  short  fiaint  nerve,  the  latter  in  the 
almost  entire  leaves,  and  both  in  the  shorter,  laxer,  very  obtuse  areolation,  and  the 
habitat  is  usually  very  different. 

B.  reflexum  is  extremely  variable  in  size,  and  the  direction  of  its  leaves. 

The  var.  mUropus  Braithw.  { B,  micropus  B.  &  S.)  is  a  curious  form  with  small, 
tapering  leaves  but  large  capsules,  covered  entirely  by  the  calyptra,  the  seta  only 
slightly  rough,  and  the  peristome  teeth  perforate  at  apex.  It  has  been  suggested  that 
it  may  be  a  hybrid  with  B,  populeum.     It  is  recorded  from  Ben  Lawers. 
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11.  Braoh3rtheoium  velutinum  B.  &  S.  (Hypnum  velutinum 

L.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIII.  C). 

Slender,  in  usually  dense,  low,  silky  tufts,  bright  or  yellowish 
green.  Stems  prostrate,  branches  numerous,  short,  close,  straight 
or  curved,  irregular  or  sub-pinnate.  Leaves  erecto-patent  or  sub- 
secund,  when  dry  usually  widely  spreading  and  distant,  sometimes 
more  erect  and  closely  imbricated ;  small,  narrow,  ovate- 
lanceolate  or  lanceolate,  tapering  to  a  narrow  point,  finely  or 
strongly  denticulate  all  round,  very  faintly  plicate  at  base,  very 
shortly  decurrent,  glossy  when  dry ;  margin  often  recurved  at 
base ;  nerve  slender,  not  reaching  much  above  half-way  up  the 
leaf;  cells  narrow-linear,  rather  obtuse,  8-12  times  as  long  as 
broad,  somewhat  opaque,  slightly  shorter  and  wider  at  base,  not 
pellucid ;  angular  few,  irregularly  quadrate,  opaque.  Perichaetial 
bracts  sub-erect,  very  finely  acuminate.  Seta  strongly  papillose, 
variable  in  length,  usually  rather  short,  i-|  inch ;  capsule  small, 
turgidly  oblong,  gibbous  at  back,  or  longer,  narrowly  oblong  and 
arcuate  ;  lid  acute  or  acuminate  ;  peristome  large.     Autoicous, 

Hab.     Roots  of  trees,  rocks,  etc.    Very  common. 

Very  variable,  but  usually  not  difficult  to  recognise  in  the  field,  by  its  small  size, 
small  and  narrow,  silky,  but  not  distinctly  plicate  leaves  ;  these  are  usually  spreading 
when  dry,  giving  the  branches  a  very  different  appearance  from  those  of  B.  popuUum^ 
which  has  ihem  commonly  more  terete  from  the  closer  imbrication  of  the  leaves ; 
this  however  sometimes  is  the  case  with  the  present  plant,  and  it  then  resembles 
slender  forms  of  Camptothecium  sericeum^  which  of  course,  however,  is  very  different 
in  the  plicate  leaves,  etc.  There  is  often  a  resemblance  to  Eurhynchium  confertum^ 
but  that  plant  has  less  tapering  and  less  silky  leaves,  and  a  long-beaked  fruit. 

Several  varieties  are  described  ;  the  var.  prahngum  B.  &  S  ,  a  marked  form  with 
setae  over  an  inch  long  and  elongated  stems  is  probably  British.  The  var.  intriccUutn 
Hedw.  appears  to  be  only  a  somewhat  marked  form  of  a  very  common  state  of  this 
species,  and  to  be  connected  with  the  type  by  numerous  and  widely-spread  links. 

The  leaves  are  more  opaque  than  in  most  of  the  previously  described  species  of 
the  genus. 

12.  Brachythecium  populeum  B.  &  S.  (Hypnum  populeum 
Hedw. ;  H,  viride  Lam.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIII.  D.). 

Slender,  in  small  dense  patches,  of  a  bright  or  more 
commonly  yellowish  green ;  stems  procumbent,  divided,  with 
numerous,  pinnately  arranged,  erect  or  curved  branches,  which 
are  slender,  and  more  or  less  terete  or  cylindrical  when  dry. 
Leaves  closely  imbricated  and  erect  when  dry,  or  slightly  homo- 
mallous  ;  stem-leaves  ovate-lanceolate,  branch^leaves  narrower, 
lanceolate  ;  all  gradually  tapering  to  a  fine,  elongated  acumen  ; 
hardly  plicate,  shortly  decurrent ;  margin  more  or  less  recurved,  in 
upper  half  finely  denticulate ;  nerve  strong,  very  long,  reaching 
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nearly  to  apex;  cells  narrow-^linear,  rather  acute,  6-12  times  as 
long  as  wide  ;  at  base  wide,  irregularly  rectangular,  those  at  the 
angles  more  numerous,  reaching  higher  in  the  leaf,  somewhat 
opaque,  often  yellowish.  Seta  rough,  usually  almost  smooth  at 
the  base;  perichaetial  leaves  squarrose.  Capsule  small,  oval, 
gibbous  at  back  ;  lid  shortly  acuminate.     Autoicous, 

Var.  ^.  majus  B.  &  S.  More  robust,  golden  yellow,  leaves 
larger,  longer,  straight. 

Hab.  Sandy  ground,  walls,  etc.,  not  uncommon,  in  some  districts  frequent. 
The  var.  /3  rare ;  Denbighshire,  1881  (Parsons).     Fr.  winter. 

The  narrow,  silky  foliage,  erect  and  imbricated  when  dry,  and  longly  acuminate, 
^ves  this  species  a  characteristic  aspect  by  which  it  may  generally  be  known,  much 
resembling  in  miniature  that  of  Camptothecium  sericeum.  It  is  markedly  distinct,  too, 
from  nearly  all  the  Ilypnacese  in  the  narrow,  gradually  and  longly  tapering  leaves, 
with  the  nerve  reaching  nearly  to  apex.  PseudoUskea  striata  differs  in  the  short  cells  and 
numerous  paraphyllia  ;  Eurhynchium  tenellum  in  the  much  more  slender  habit,  very 
short  branches  and  still  narrower  leaves,  besides  the  rostrate  lid ;  and  Hypnum  elodes 
in  the  slender  habit  and  distant,  spreading  leaves. 

13.    Brachythecium  plumosum  B.  &  S.  (Hypnum  plumosum 
Swartz;  H.  pseudoplumosum  Brid.,  Braithw.  Br.  M.  Fl.) 
(Tab.  LIII.  E.). 

In  large  dense  patches,  robust ;  stems  prostrate,  2-3  inches, 
with  densely  pinnate  branches,  erect  or  curved^  stout,  somewhat 
tumid  with  the  closely  imbricated,  concave  leaves  ;  bright  shining 
green,  often  tinged  with  golden  brown.  Leaves  crowded,  erecto- 
patent  when  moist,  more  imbricated  when  dry,  almost  always 
more  or  less  homomallous,  frequently  strongly  falcato-secund, 
very  concave  ;  when  dry  often  somewhat  involute  at  margins, 
glossy  and  somewhat  striate ;  large,  those  at  the  middle  of  tfle 
branches  J-i  line  long,  widely  ovate-oblong,  somewhat  narrowed 
and  ofteri  asymmetrical  at  the  base,  rapidly  and  shortly  acuminate 
or  apiculate,  the  point  usually  oblique  ;  margin  plane,  finely 
denticulate ;  nerve  rather  strong  below,  reaching  about  |  of  the 
length  of  the  leaf  ;  xrells  very  narrow,  linear- vermicular,  not 
pointed,  the  walls  firm,  10-15  times  as  long  as  wide;  shorter  and 
looser  at  base ;  the  angular  few,  sub-quadrate,  not  forming 
defined  auricles,  yellowish.  Leaves  at  the  summits  of  the 
branches  narrower,  more  gradually  and  longly  acuminate. 
Perichaetial  bracts  erect,  sheathing.  Seta  slightly  papillose  in 
the  upper  half  only,  short,  i-f  inch.  Capsule  oval-oblong, 
turgid,  dark  ;  lid  acute.     Autoicous. 

Hab.  Rocks  in  and  near  streams,  especially  where  at  times  submerged. 
Frequent.     Fr.  winter. 
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The  var.  homoviallum  B.  &  S.  is  described  as  having  the  leaves  fulcato-secund^ 
and  the  branches  often  curved.  This  form,  in  a  marked  degree,  occurs  occasionally 
with  the  type,  but  it  is  only  the  extreme  of  a  number  of  common  forms  with  the  leaves 
more  or  less  secund  ;  it  is  indeed  rare  to  find  this  species  with  the  leaves  perfectly 
imbricated  and  not  in  some  degree  homomallous  ;  and  this  character,  and  the  shining,, 
concave,  shortly  pointed  leaves,  are  sufficient  as  a  rule  to  identify  the  plant  at  sight. 
In  colour  and  aspect  it  sometimes  resembles  Hypnum  eu^rium^  with  which  it  often- 
grows,  and  I  have  more  than  once  had  specimens  of  the  present  plant  sent  me  labelled 
as  that  species  ;  apart  from  microscopical  examination,  however,  there  is  almost 
always  a  greater  acuteness  of  leaf  and  of  branch  which  will  distinguish  this  species 
from  that.  In  its  robust  states  it  sometimes  also  resembles  B.  rivulare^  but  the  leaf  is 
very  different  in  form. 

The  fruit  is  usually  produced  in  great  abundance,  and  the  seta,  smooth  in  the 
lower  half  or  even  to  above  the  niiddle,  is  one  of  the  distinctive  characters  of  the 
species. 

It  appears  probable  that  the  specific  w^m^ plumomm  has  been  wrongly  attributed 
to  this  species,  and  was  originally  given  to  quite  a  different  moss,  viz.,  the  one  usually 
known  and  described  above  as  B,  saUbrosum^  in  which  case  the  earliest  specific 
name  for  the  present  species  would  be  B.  pseudopiumosum  ;  there  appears  however  to 
be  still  some  little  uncertainty  on  the  matter,  and  in  any  case  the  established  name  of 
B.  plumosuvi  must  be  retained  as  the  earliest  combination  under  the  present  genus. 

14.   Brachythecium  csBspitosum  Dixon  (Hypnum  casspitosum 

Wils.,  Braithw.  Br.  M.  Fl.  ;  Scleropodium  csespitosum  B.  &  S., 

Schp.  Syn.)  (Tab.  LIII.  F.). 

In  low  soft  tufts  or  patches,  of  a  bright,  often  silvery  green^ 
secondary  stems  and  branches  ascending,  curved,  slender, 
crowded,  acute,  julaceous  ;  leaves  erecto-patent,  when  dry  erect 
and  imbricated,  frequently  sub-secund  ;  concave,  not  plicate, 
small,  oval-oblong,  with  a  rather  abrupt  point  or  acumen  of 
varying  length  ;  branch-leaves  narrower,  with  shorter  points  ; 
margin  plane  or  almost  so,  denticulate  in  upper  part,  nerve  strong 
at  the  base,  reaching  above  half-way,  often  forked,  frequently 
projecting  at  tip  from  the  back  of  the  leaf  as  in  the  next ;  cells 
navrow,  linear-vermicular,  8-12  times  as  long  as  wide,  shorter 
and  broader  at  apex ;  wdde,  rectangular-oval,  distinct  at  basal 
angles,  opaque  or  pellucid.  Seta  rough.  Capsule  sub-erect  or 
inclined,  narrowly  oblong,  often  curved;  lid  conical,  acuminate. 
Dioicous. 

Hab.     Stones,  foot  of  trees,  etc.,  not  common.     Fr.  rare,  winter. 

A  somewhat  difficult  plant  to  determine,  owing  to  the  rarity  of  its  fruit  and  the 
similarity  it  bears  to  one  or  two  other  mosses,  notably  to  Eurhynchium  crassittervtum 
and  E.  niuraie.  The  former  is  a  more  robust  plant,  with  less  julaceous  branches, 
shorter  cells,  stouter  nerve,  and  longly  rostrate  lid  ;  E.  confertum  and  E,  muraU  are 
autoicous,  and  being  generally  fertile  are  readily  distinguished  by  the  long  beak  of  the 
lid  ;  the  latter  also  dif)ers  in  the  still  more  concave,  very  shortly  pointed  leaves  and 
short  nerve,  and  the  former  in  the  leaves  not  being  imbricated  nor  julaceous.  In 
some  of  its  forms  it  very  closely  resembles  slender  states  of  E.  myosuroides^ 
indeed  the  branch-leaves  in  the  two  plants  are  at  times  scarcely  if  at  all  distinguish- 
able from  one  another ;  the  present  species  however  has  the  branches  distinctly  more 
terete  and  julaceous,  while  it  is  without  the  distinct,  broader  stem-leaves  of  the  other 
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plant.  The  slender,  more  or  less  julaceous,  curved  branches  with  very  concave 
leaves  are  the  characteristic  features  of  this  plant.  It  somewhat  resembles  a 
miniature  form  of  B.  plumosum.  There  appears  to  me  no  sufficient  reason  for 
separating  this  plant,  and  with  it  the  two  following  species,  from  Brachythecium, 
The  areolation,  mainly  on  the  ground  of  which  it  was  separated  by  Bruch  and 
Schimper,  differs  in  no  respect  from  that  of  many  of  the  species  of  the  genus,  nor  is 
the  julaceous  arrangement  of  the  leaves  different  from  that  of  several  species. 

The  capsule  indeed  in  the  present  species  is  somewhat  long  and  narrow  for  the 
genus,  but  it  is  quite  equalled  in  that  respect  by  others,  such  as  B»  latum  B.  &  S.  ; 
-and  that  of  the  following  species  is  quite  normal.  On  the  whole  it  appears  to  me  a 
much  more  natural  arrangement  to  unite  these  species  with  the  present  genus,  with 
which  they  closely  agree  in  the  areolation,  as  well  as  in  the  short  lid,  and  the  form  of 
the  capsule. 

15.  Brachythecium  illecebrum  De  Not.  (Hypnum  illecebrum 
Schwaeg.,  Braithw.  Br.  M.  Fl. ;  Scleropodium  illecebrum 

B.  &  S.)  (Tab.  LIII.  G.). 

Nearly  allied  to  the  last,  diflFering  in  habit ;  the  branches 
more  tumid,  obtuse,  very  julaceous,  shorter ;  forming  loose  low 
tufts  of  a  bright  green.  Leaves  very  concave,  very  widely  oval, 
wide  at  apex  and  suddenly  contracted  to  a  short  point,  slightly 
<lecurrent  at  base,  very  soft  in  texture,  closely  imbricated  when 
<lry,  denticulate ;  nerve  reaching  about  f  the  length  of  the  leaf, 
sometimes  forked;  ending  rather  abruptly,  and  frequently  pro- 
jecting at  its  tip  from  the  back  of  the  leaf  in  a  hispid  point. 
Areolation  narrow,  linear-vermicular,  10-12  times  as  long  as  wide, 
a  little  longer  than  in  the  last ;  angular  cells  few,  lax.  Seta  very 
rough;  capsule  shorter,  oblong,  sub-horizontal,  slightly  turgid; 
lid  apiculate.     Dioicous. 

Hab.  On  the  ground,  and  among  earth  on  rocks,  not  common,  and  usually 
barren  ;  most  frequent  in  the  west  and  south,  especially  near  the  sea.     Fr.  winter. 

This  is  a  southern  species,  and  only  fruits  freely  alx)ut  the  Mediterranean.  It  is 
however  not  a  difficult  plant  to  identify,  the  tumid,  obtuse,  julaceous  branches,  with 
very  wfde,  concave,  abruptly  pointed  leaves,  being  very  different  from  what  is  found 
in  most  of  the  allied  species.  The  preceding  one  differs  in  the  more  slender,  acute 
branches,  the  narrower,  less  abruptly  pointed  leaves,  etc.  ;  the  next  in  the  taller 
habit,  more  robust  and  longer  stems  and  branches,  smooth  seta,  and  other  points ; 
Eurhynchium  murale  in  the  narrower  leaves,  shorter  nerve,  long-beaked  lid  and 
smooth  seta. 

In  some  localities  in  the  West  of  England  this  species  and  the  preceding  and 
Eurh.  crassinervium  frequently  occur  together ;  the  latter  is  known  by  the  branches 
in  the  dry  state  much  less  terete  and  julaceous,  the  longer  points  of  the  leaves  being 
reflexed  and  the  leaves  themselves  more  altered  in  drying ;  in  both  the  former  species 
the  branches  are  curved  and  terete,  but  much  more  slender,  less  rigid,  longer  and  less 
julaceous  in  B.  caspitosum, 

16.  Brachythecium   purum    Dixon    (Hypnum  purum    L., 

plur.  auct.)  (Tab.  LIII.  H.). 

In  loose,  wide,  soft  patches,  pale  bright  green,  yellowish  or 
dirty    white ;    stems    robust,    long,    2-6    inches,    prostrate    or 
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ascending,  simple  or  slightly  divided,  with  numerous,  com- 
planate,  more  or  less  regularly  pinnate  branches ;  stems  tumid 
with  the  crowded,  concave  leaves ;  branches  julaceous,  tumid, 
obtuse.  Leaves  large,  very  wide  and  concave,  i-ij  lines  long,. 
plicate,  much  resembling  those  of  the  last  species ;  wide  at  apex 
with  a  short  abrupt  apiculus  which  is  often  reflexed  ;  margin 
recurved  just  above  the  base,  above  plane  or  involute,  finely 
denticulate  all  round ;  nerve  short,  reaching  about  half-way,  thin 
above,  rather  wider  at  base  ;  cells  narrow,  linear-vermicular, 
10-18  times  as  long  as  wide,  obtuse,  the  walls  firm  and  somewhat 
incrassate ;  at  extreme  base  wide,  oval,  with  incrassate,  very 
porose  cell-walls  ;  angular  few,  sub-quadrate,  forming  very 
indistinct  auricles.  Perichaetial  bracts  erect,  imbricated,  longly 
acuminate.  Seta  smooth,  slender,  flexuose,  long,  1-2  inches ; 
capsule  horizontal  and  decurved,  oblong  or  sub-cylindric,  often 
gibbous  at  back ;  lid  conical,  acutely  acuminate.     Dioicous. 

Hab.  In  grass  in  woods,  on  Imnks,  etc.  Abundant.  Fruiting  rarely,  in 
spring. 

A  very  distinct  species,  often  very  large  and  robust ;  known  at  sight  by  its  tumid 
obtuse  stems  and  branches,  with  wide,  inflated,  obtuse  leaves ;  it  has  usually  been 
placed  near  Hypnum  Schreberi^  which  in  its  slender  forms  it  occasionally  resembles, 
but  from  which  its  pale,  not  red,  less  erect  stems,  single  nerve,  and  usually  obtuse 
branches  will  separate  it.  Its  habit  is  quite  different  from  the  last,  to  which  however 
in  structural  details  it  is  closely  allied ;  but  that  has  slender,  prostrate,  hardly  leafy 
stems  with  the  branches  erect  or  ascending,  while  here  the  stems  are  robust,  leafy,, 
with  pinnate,  complanate  branches  ;  and  the  seta  is  smooth  and  much  longer. 
A  form  occurs  however  with  much  more  of  the  habit  of  that  plant,  having  very  tumid 
more  erect  branches  and  large  wide  leaves. 

B.  purum  is  one  of  our  very  common  species,  and  is  the  one  frequently  employed 
by  anglers  for  scouring  worms. 


109.    HYOOOMIUM  B  &  S. 

Growing  on  wet  rocks.  Secondary  stems  regularly  or 
irregularly  pinnately  branched.  Leaves  widely  cordate;  nerve 
double,  short  and  faint ;  areolation  almost  uniform  throughout 
the  leaf,  linear-vermicular ,  laxer  at  base.  Paraphyllia  present^ 
not  numerous.  Seta  rough ;  lid  conical,  acuminate  ;  peristome 
perfect.     Dioicous. 

A  genus  of  a  single  species,  clearly  distinguished  by  the  wide 
leaves  with  short  double  nerve  and  the  rough  seta. 

Deriv. — The  authors  of  the  Bry.  Eur.,  by  whom  the  name 
was  conferred,  give  the  derivation  as  from  voKOfiios  (hyokSmios)  a 
lover  of  moisture  ;  alluding  to  the  habitat  of  H.  flagellar e. 
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1.  Hyocomium  flagell€U*e  B.  &  S.  (Hypnumflagellare  Dicks.) 

(Tab.  LIII.  I.). 

Stems  elongated,  3-8  inches  long,  prostrate  or  pendulous, 
usually  simple  or  twice  or  thrice  divided,  unbranched  below, 
above  with  numerous  more  or  less  regularly  pinnate  and 
complanate  branches,  or  fewer,  more  elongated  and  parallel ; 
branches  straight  or  curved,  often  long  and  attenuated,  terete ; 
forming  wide  dense  tu£ts  or  mats,  of  very  soft  texture,  of  a 
bright  or  more  frequently  golden,  glossy  green.  Stem-leaves 
imbricated,  erecto-patent,  widely  cordate-triangular  from  an 
excavate,  semi-amplexicaul  base,  abruptly  acuminate  to  a  fine, 
somewhat  flexuose  acumen,  which  is  often  squarrose  ;  branch- 
leaves  narrower,  more  closely  imbricated,  less  abruptly  acum- 
inate, often  nerveless,  usually  densely  imbricated,  rendering  the 
branches  terete,  sometimes  secund.  Leaves  somewhat  plicate, 
margin  plane,  somewhat  undulate,  sharply  serrate  with  distinct, 
slightly  squarrose  teeth  almost  all  round;  nerve  double,  very 
short  and  faint,  rarely  short  and  single,  indistinct.  Cells 
linear-vermicular ,  more  or  less  obtuse,  10-15  times  as  long  as 
broad,  the  walls  often  porose ;  at  base  shorter,  rather  wider, 
especially  at  basal  angles,  where  they  are  often  widely  rhomboid- 
hexagonal  ;  but  not  quadrate,  obscure,  nor  forming  defined 
auricles.  Perichaetial  bracts  with  long  flexuose  points ;  seta  very 
rough,  hardly  an  inch  long ;  capsule  rather  large,  widely  oblong, 
gibbous,  thick-walled,  inclined. 

Hab.  Rocks  in  and  near  streams  and  waterfalls,  frequent.  Fruit  very  rare, 
autumn. 

A  very  variable  moss,  but  usually  with  a  soft,  feathery  habit,  which  with  the 
imbricated,  wide  leaves  is  sufficient  to  identify  it ;  the  fruit  is  very  rare,  and  the 
rough  seta — one  of  the  most  distinct  characters — is  not  often  available  for  deter- 
mination ;  but  under  the  microscope  the  cordate  leaves  with  short  double  nerve  and 
long  narrow  acumen  are  quite  distinct  from  those  of  all  our  mosses  except  Hypnum 
violluscutfty  which,  moreover,  it  often  simulates  in  habit ;  the  angular  cells  of  that 
species  are,  however,  almost  always  clearly  defined  ;  the  median  ones  usually  shorter, 
often  much  wider,  and  ihe  leaves  themselves  almost  always  fisilcato-secund  with  more 
flexuose  points  and  less  distinct  serratures ;  in  the  present  plant  the  leaves  though 
occasionally  secund  are  rarely  falcately  curved.  In  mountain  streams  it  often 
becomes  much  donated,  with  long  simple  branches,  hardly  pinnate,  somewhat  like 
the  similar  forms  of  Hypnum  ochraceum.  It  fruits  perhaps  more  frequently  in  the 
valleys  of  N.  Wales  than  elsewhere,  and  the  capsules  are  sometimes  produced  in 
abundance. 

Owing,  doubtless,  in  part  to  their  somewhat  amplexicaul  insertion,  the  leaves  are 
with  some  difficulty  detached  from  the  stems,  which  are  consequently  usually  found 
leafy,  and  not  denuded,  to  the  very  base.  Some  of  the  forms  it  assumes  are  very 
beautiful  from  their  regularly  plumose  branching  and  bright,  golden  foliage. 
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110.    EURHTNOHIUM  B.  &  S.  (emend.  Milde). 

(Eurhynchium  B.&S.^  Rhynchostegium  B,&*S.,  and  Isothecium 
Brid.,  Schp.  Syn.,  &c.). 

Mosses  of  varying  habit,  as  in  Brachylhecium.  Leaves 
more  or  less  erect  and  imbricated,  not  distinctly  falcato-secund, 
rarely  complanate,  single-nerved,  or  rarely  almost  nerveless. 
Cells  linear,  rhomboid,  or  hexagonal-rhomboid,  rarely  less  than 
Jive  times  as  long  as  broad.  Seta  smooth  or  papillose.  Lid 
long-beaked,  rarely  rostellate.     Peristome  perfect. 

This  genus  as  here  understood  includes  Rhynchostegium 
B.  &  S.,  which  is  not  marked  by  any  satisfactory  characters.  I 
have  also  included  Isothecium,  which  differs  in  no  very  important 
characters.  Eurhynchium  differs  from  Brachythecium  mainly  in 
the  rostrate  lid,  from  Plagiothecium  in  the  leaves  rarely  com- 
planate, the  long-beaked  lid,  the  nerve  single  and  usually  long, 
though  some  species  are  somewhat  intermediate  in  their  generic 
characters ;  from  Amblystegium  in  the  longer,  narrower  areola- 
tion,  the  rostrate  lid  and  frequently  rough  seta. 

Deriv.  —  €v-(eu)  well,  finely,  pvyxiov  (rhynchion)  beak. 
Alluding  to  the  long  beak  of  the  lid. 

TAll  the  leaves  narrow,  lanceolate  ;  plant  very  small  and  slender 2 

\Ls.,  at  least  the  stem-Is.,  ovate-lanceolate,  ovate,  or  oblong 5 

/Seta  smooih  (rarely  rough) ;  Is.  almost  setaceous,  silky /o.  ienellum 

\  Seta  rough  ;  Is.  with  less  fine  acumen  3 

/Ls.  broadly  nerved  almost  to  apex,  dark  green     g.   Teesdalei 

^\Nerve  slender,  ceasing  about  ^  or  f  up  leaf 4 

rDioicous  ;  cells  rather  short,  4-6  times  as  long  as  wide   7.  pumilum 

^\Autoicous;  cells  longer 8.  cur-visetum 

i  Stem  pinnate  or  more  or  less  bipinnate,  with  paraphyllia ;  stem-Is.  very  decur- 

5-!      rent,  triangular,  with  long  fine  acumen  (seta  rough) .5.  praiongum 

(Stem  not  bipinnate  ;  siem-£.  less  or  not  decurrent , 6 

,f  Stem-leaves  concave,  abruptly  pilifcrous 7 

\  Stem-leaves  acute  or  acuminate,  not  suddenly  piliferous    8 

^  rStem  usually  pinnate,  elongate  ;  not  alpine 2,  piliferum 

'  \Slem  irregularly  branched  ;  alpine  plant    /.  cirrosum 

g^CapsuIe  almost  erect  and  symmetrical   la.  myurum 

\Gipsule  curved,  cernuous  (sub-erect  in  E.  myosutoides) 9 

{Branch-Is.    (or  some  of  them)  sub-obtuse,   closely   imbricate    when    dry    (seta 
smooth)    10 
All  the  leaves  acute    12 

TLs.  more  or  less  elliptic,  wide  at  apex 18.  muraU 

\Ls.  more  or  less  ovate  or  lanceolate,  narrow  towards  apex Ii 

/Branches  curved  ;  cells  short  /j.  circinatum 

t  Branches  short,  not  or  scarcely  curved  ;  cells  long    14.  stri/*osum 

{Stems. -Is.    cordate-triangular,    with    more  or    less    distinct   angular   cells   (seta 
smooth)     13 
Stem-leaves  ovate,  not  cordate,  angular  cells  not  very  distinct    16 

/Ls.  smooth,  even  when  dry;  capsule  sub-erect //.  myosuroides 

^\Ls.  striate,  especially  when  dry  ;  capsule  cernuous   14 
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Branching  irregular,  leaves  almost  squarrose • 15 

Branching  sub-dendroid  ;  slender;  Is.  erecto- patent,  small   16.  striatulum 

Robust,  in  lax  tufts  ;  leaves  tapering  to  a  wide  point,  rigid  1$.  striatum 

dense  lufts;  Is.  longly  and  finely  acuminate,  flexuose     /j*.  nuridionaU 

Seta  rough  ;  synoicous  or  dioicous  17 

Seta  smooth  ;  autoicous 20 

Leaves  closely  imbricated 18 

Leaves  loose,  often  sub-complanate,  not  closly  imbricated  19 

Leaves  striate,  scarcely  concave 6*.  abbreviatum 

Leaves  not  striate,  very  concave  ;  nerve  very  stout  at  base    .3.  crassinervium 

Synoicous ;  plant  deep  green,  rather  robust  ^.  speciosum 

Dioicous;  smaller,  usually  dull  or  yellowish  green    6,  Swartzii 

TLs.  firm  ;  nerve  strong,  nearly  reaching  apex  ;  more  or  less  aquatic...//,  ruscifamie 

\Nerve  thin,  about  f  length  of  leaf;  terrestrial 21 

TLs.  roundish -ovate,  much  twisted  when  dry  ;  cells  12  /u  wide....^/.  rotundifoltum 

\Ls.  narrower,  scarcely  twisted  ;  cells  5  or  6  /x  wide 22 

TLs.  very  concave,  more  or  less  imbricate,  shortly  pointed 18.  murale 

\Ls.  scarcely  concave,  acuminate  23 

rSiem  short,  rooting;  on  walls,  trees,  etc ig.  confertum 

^\Stem  often  longish,  rooting  at  l^ase  only  ;  on  the  ground 20,  mei^politanum 


'A 


Seta   rough. 


1.     Eurhynchium  Cirrosum  Jur.  (HypnumcirrosumSc\m^<t%., 

Braithw.  Br.  M.  Fl.  ;  Brachythecium  cirrosum  Schp.,  Syn.) 

(Tab.  LIII.  J.). 

In  loose,  straggling  patches ;  stems  short,  irregularly  branched, 
prostrate  ;  branches  robust,  tumid,  julaceous,  sub-ohtuse,  longer 
or  shorter,  straight,  erect  or  depressed ;  bright  or  golden  green, 
glossy,  brown  below.  Leaves  closely  imbricated,  very  concave, 
cochleariform,  widely  ovate-oblong,  large,  i  line  long  or  more, 
rounded  at  apex  and  suddenly  contracted  into  a  very  long  hair- 
like  point,  decurrent  at  base,  plicate  when  dry,  entire  or  slightly 
denticulate  above  ;  nerve  slender,  hardly  reaching  beyond  the 
middle,  sometimes  forked  ;  cells  longly  linear-rhomboid,  acute  or 
slightly  obtuse,  sometimes  somewhat  vermicular,  at  angles  wide, 
sub-quadrate.  Seta  short,  rough ;  capsule  dark  brown,  ovate, 
gibbous  ;  lid  acutely  rostellate. 

Hab.     Alpine  rocks,  very  rare  and  sterile ;  only  on  Ben  Lawers. 

A  very  distinct  plant,  resembling  no  others  of  the  British  mosses  except  perhaps 
E.  piliferum^  which  differs  in  the  more  slender  branches  with  the  leaves  much  less 
densely  imbricated,  and  the  areolation  laxer,  becoming  especially  wide  at  the  base.  It 
is  by  many  authors  considered  a  variety  of  the  continental  E.  Tommasinii  Sendt. 
(E,  Vaucheri  B.  &  S.),  and  its  affinity  to  that  species  is  so  undoubtedly  close  that  I 
have  thought  it  better  to  place  it  in  this  genus  than  in  Brachythecium,  with  which  it 
is  usually  united,  at  least  in  our  British  works.  There  appears  indeed  to  be  absolutely 
no  difference  in  the  leaves  between  this  plant  and  some  unquestioned  forms  of  E. 
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l^ommasimi  beyond  the  preater  concavity  of  those  of  the  former ;  the  areolation 
appears  to  be  often  identical  in  both,  although  in  this  the  cells  are  more  frequently 
somewhat  vermicular  and  obtuse  at  the  ends  than  in  that  ;  and  although  the  leaves 
in  the  present  plant  are  characteristically  much  more  suddenly  piliferous,  still  some 
leaves  may  be  found  with  less  abruptly  contracted  points,  while  on  E.  Tommasinii 
leaves  frequently  occur  exhibiting  this  character  exactly,  though  less  concave.  On 
the  whole,  although  the  habit  is  so  different,  it  appears  most  prol)able  that  it  will 
ultimately  have  to  be  united  with  the  species  in  question,  but  I  have  here  retained  the 
old  name  and  contented  myself  with  removing  it  from  Brachythecium  and  placing  it 
in  the  present  genus.  The  fruit  is  extremely  rare,  but  has  recently  been  found  in  a 
few  localities  on  the  continent. 


2.    Eurhynchium  piliferum  B.   &  S.    (Hypnum  piliferum 
Schreb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIII.  K.). 

In  large,  loose,  straggling  patches  ;  stems  elongated,  not 
radiculose,  prostrate  and  creeping;  3-6  inches  long,  robust,  more 
or  less  regularly  pinnate  ;  pale,  shining  green,  especially  pale  and 
whitish  at  the  tips  of  the  stems  and  branches.  Branches 
complanate,  spreading  and  recurved,  attenuated.  Stem-leaves 
widely  ovate-oblong,  concave,  but  not  cochleariform  as  in  the  last, 
decurrent,  rounded  at  summit  and  abruptly  and  longly  hair- 
pointed ;  at  the  ends  of  the  stems  closely  imbricated,  forming 
terete,  cuspidate  tips  with  the  hair-points  spreading  and  flexuose ; 
margin  plane  or  inflexed,  sub-entire  or  slightly  denticulate 
throughout ;  lightly  striate  only  when  dry ;  nerve  broad  at  base  ; 
slender  above,  and  vanishing  about  the  middle  or  at  three-fourths 
of  the  length  of  the  leaf ;  areolation  rather  large  and  pellucid, 
widely  hnear-rKomboid,  thin-walled,  tapering  at  ends,  10-15  times 
as  long  as  wide,  at  base  shorter  and  wider,  rather  lax;  at 
decurrent  angles  large,  oval-rectangular,  well-defined.  Branch- 
leaves  smaller,  narrower,  less  abruptly  and  less  longly  pointed. 
Seta  about  i  inch  long.  Capsule  widely  elliptical,  large,  about  i 
line  long  without  the  lid,  curved ;  lid  conical  with  a  subulate  beak 
almost  as  long  as  the  capsule.     Dioicous. 

Hab.     In  woods,  on  grassy  banks,  etc.,  common.     Fr.  very  rare,  winter.       ' --  "*^ 

A  fine  species,  in  some  of  its  more  densely  branched  forms  somewhat  resembling 
Brachythecium  salebrosum  and  others  of  that  genus  ;  but  a  glance  at  the  stem-leaves, 
abruptly  piliferous,  will  at  once  identify  it.  It  is  a  more  slender  plant  with  more 
distant  leaves  than  the  last,  the  only  British  moss  with  which  it  could  at  all  easily  be 
confused  ;  and  the  habitats  of  the  two  species  are  quite  distinct.  It  it  more  like  the 
continental  sjiecies  E,  Tommasinii  Sendt.  ( E,  Vauckeri  B.  &  S.),  which  however 
differs  in  the  stems  being  fasciculate-branched,  not  pinnate,  with  numerous  slender 
stolons,  and  in  the  more  shortly  rostrate  lid. 

E.  piliferum  is  usually  recognisable  at  sight  by  the  slender,  pinnate  branches 
very  pale  and  shining  at  the  tips. 
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3.      Eurhjmchium    crassinerviom    B.    &    S.      (Hypnum 
crassinervium  Tayl.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIII.  L.). 

In  dense  tufts,  the  stems  creeping  with  sub-erect,  shorty 
irregularly  branched  divisions ;  branches  close ^  sub-equal,  straight 
or  slightly  curved,  pointing  in  one  direction,  somewhat  cylindrical^ 
shortly  acute ;  forming  bright  green,  rather  glossy,  low  tufts. 
Leaves  sub-equal,  the  stem-leaves  rather  wider ;  branch-leaves 
closely  set,  erecto-patent,  when  dry  more  erect  and  imbricated,, 
widely  or  narrowly  ovate-oblong,  rapidly  contracted  to  a  very 
short  acute  acumen,  very  concave,  irregularly  plicate  when  dry, 
denticulate,  especially  above  ;  margin  narrowly  recurved  at  base  ; 
nerve  very  stout,  especially  in  the  lower  half,  reaching  about  f 
length  of  leaf,  sometimes  projecting  from  the  back  of  the  leaf  at 
its  tip  in  a  minute  point ;  cells  rather  short  and  wide,  the  median 
narrowly  rhomboid,  tapering  at  the  ends,  6-10  times  as  long  as 
broad,  the  walls  firm  and  somewhat  incrassate.;  gradually 
becoming  shorter  and  wider  upwards,  at  apex  shortly  elliptical- 
rhomboid  ;  at  base  laxer,  wide,  sub-rectangular,  especially  at 
angles,  opaque  and  chlorophyllose.  Capsule  oval-oblong,  gibbous 
at  back,  with  a  distinct  neck ;  lid  subulate-rostrate,  as  long  as 
capsule.     Dioicous. 

Hab.  Stony  ground  in  shady  places,  woods,  etc.  ;  not  common.  Fruit  rare^ 
autumn. 

E.  crassinervium  is  not  a  very  variable  species,  except  in  degree  of  robustness  ;  it 
sometimes  occurs  with  the  branches  exceedingly  slender  and  much  attenuated  (var. 
tenue  Braithw.).  On  the  other  hand  it  occasionally  becomes  very  robust,  with  turgid^ 
obtuse  branches  ;  this  is  the  var.  turgescens  Mol.,  which  I  have  gathered  in  one  or  two 
localities  in  Scotland  and  the  North  of  England.  E.  crassineivium  has  a  somewhat 
characteristic  habit,  rather  like  that  of  Brachythecium  caspitosum  on  a  more  robust 
scale,  the  branches  being  somewhat  tumid  and  cylindrical  with  the  leaxes  regularly 
imbricated,  but  hardly  terete  or  julaceous,  as  the  leaves  are  not  appressed  nor  their 
points  incurved.  They  may  be  at  once  recognised  by  the  very  stout  nerve,  which  is  of 
almost  uniform  thickness  for  about  half  its  length,  when  it  either  forks,  but  rarely,  or 
more  frequently  takes  a  slight  bend  and  becomes  much  thinner,  as  though  it  had 
forked  and  one  branch  had  been  suppressed.  The  leaves  are  very  concave,  with  a 
rather  wide,  reflexed  and  flattened  edge  all  round,  like  the  ed^e  of  a  dish  or  platter. 
It  appears  to  fruit  less  frequently  on  the  continent  than  in  Britam.  There  are  several 
other  species  with  which  this  might  be  confused  in  the  field,  but  under  the  microscope 
the  characteristic  leaf  form  and  structure,  l>est  understood  perhaps  by  a  reference  ta 
the  figure,  will  as  a  rule  at  once  identify  it. 

E,  ve/uimoides  B.  &  S.,  a  continental  species,  is  somewhat  intermediate  between 
this  and  Brachythecium  popuUum  ;  it  has  narrower  leaves  and  much  longer  nerve  than 
the  present  species,  and  is  best  known  from  the  latter  by  the  rougher  seta,  dioicous 
inflorescence  and  rostrate  lid.  It  is  recorded  from  Sussex  in  the  Bry.  Eur.,  but 
without  doubt  erroneously. 
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4.    Eurhynchium    speciosum    Schp.     (Hypnum    speciosum 
Brid.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIII.  M.). 

Stems  creeping,  elongated,  irregularly  divided,  the  divisions 
also  prostrate,  interruptedly  pinnate,  with  rather  short,  erect 
branches  ;  forming  straggling  patches  of  a  deep,  vivid  green. 
Leaves  large,  J-i  line  long,  those  of  the  stem  distant,  widely 
deltoid-ovate,  acuminate,  somewhat  spreading ;  of  the  branches 
sub'Complanate ,  rather  distant,  divergent,  narrow-ovate,  shortly 
acuminate  or  acute,  strongly  denticulate  all  round,  somewhat 
concave,  not  plicate,  margin  almost  plane ;  nerve  strong,  f  the 
length  of  the  leaf  or  more,  frequently  reaching  to  within  a  short 
distance  of  the  apex  ;  areolation  linear-rhomboid,  moderately  wide, 
and  thin- walled,  but  opaque,  so  that  the  leaves  are  not  pellucid, 
6-12  times  as  long  as  wide  ;  at  base  laxer  and  sub-rectangular,  but 
not  or  hardly  distinct  at  angles.  Seta  about  i  inch  long ;  capsule 
large,  short,  turgidly  oval,  dark  brown  ; .  lid  longly  rostrate. 
Synoicous,  or  partly  autoicous. 

Hab.     Stones  and  tree  roots  near  water,  rare.     Fr.  winter. 

A  fine  species,  with  large,  rather  distant  leaves  of  a  peculiarly  bright  shining 
green  ;  known  also  by  the  opaque  tissue  and  long  nerve,  as  well  as  by  the  habit,  the 
rough  seta  and  the  synoicous  inflorescence.  The  stems  are  usually  more  or  less 
stoloniform  in  the  intervals  between  the  groups  of  branches.  In  its  more  slender 
forms  it  comes  extremely  near  dark  green,  robust  forms  of  E.  Swartzii.  As  a  rule  it 
may  be  known  by  the  more  opaque,  larger  leaves,  and  the  narrower  cells,  but 
occasionally,  though  rarely,  forms  occur  which  in  the  absence  of  inflorescence  may 
almost  defy  determination. 

6.  Eurhynchium  praBlongum  Hobkirk,  S)mopsis  of  Brit. 
Mosses,  2nd  Ed.  1884  (Hypnum  prselongum  L.,  Braithw.  Br.  M. 
Fl. ;    Eurhynchium  Stokesii  B.  &  S.,  Schp.  Syn.  et  mult,  auct.) 

(Tab.  LIV.  A.). 

Stems  (in  the  t3rpe)  slender,  prostrate,  elongated  {2-^  inches), 
divided ;  at  intervals  rather  regularly  pinnate,  with  slender, 
somewhat  attenuated,  often  curved,  not  very  crowded,  sub- 
complanate  branches ;  forming  low,  somewhat  straggling  masses 
of  a  bright  or  dull  green,  frequently  yellowish.  Stem-leaves 
distant  or  more  rarely  crowded,  widely  cordate-triangular  or 
widely  ovate-cordate,  rapidly  or  even  abruptly  and  longly 
acuminate  in  a  long,  often  almost  filiform  squarrose  acumen  ; 
at  base  wide,  excavate,  strongly  decurrent ;  margin  plane, 
regularly  and  distinctly  denticulate,  nerve  slender,  reaching  above 
half-way  and  usually  into  the  acumen ;  cells  linear,  slightly 
vermicular,   tapering  but  obtuse,  10-18  times  as  long  as  wide. 
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pellucid;  towards  base  wider  and  shorter,  lax,  at  angles  large^ 
sub-rectangular,  but  not  forming  clearly  defined  auricles.  Para- 
phyllia  occasionally  but  not  always  present.  Branch-leaves  much 
narrower,  widely  or  even  narrowly  lanceolate,  gradually  acumi- 
nate, very  acute,  somewhat  erect  when  dry,  more  spreading  when 
moist,  not  complanate,  moderately  soft  in  texture  and  often 
twisted  when  dry,  not  plicate,  hardly  glossy,  Perichaetial  bracts 
squarrose,  very  longly  acuminate.  Seta  rather  long,  often  one 
inch.  Capsule  turgidly  ovate,  narrower  when  ripe  and  empty, 
horizontal,  abruptly  passing  into  the  seta  at  base,  rather  large, 
brown  or  olive  green,  blotched  with  black ;  lid  subulate-rostrate, 
usually  decurved,  almost  as  long  as  the  capsule.     Dioicous, 

Var.  j8.  Stokesii  Brid.  (Hypnum  Stokesii  Turn.  ;  H. 
prselongum  var.  Stokesii  Brid.,  Wils.  Bry.  Brit.).  Stems  more 
robust  and  rigid,  more  densely  and  regularly  pinnate  and 
bipinnate,  deep  green  ;  paraphyllia  more  numerous  ;  stem-leaves 
more  crowded  ;  branch-leaves  wider  at  the  base,  but  longly 
acuminate,  crowded. 

Hab.  Hedgerows,  grassy  places,  stumps  of  trees,  etc.,  most  abundant  on  clayey 
soil ;  very  common.  I'he  var.  3  less  common,  most  frequent  in  mountainous  woods. 
Fr.  winter. 

There  has  been  and  apparently  still  exists  considerable  confusion  as  to  this  and 
the  following  species,  partly  arising  from  a  doubt  as  to  the  original  plant  intended  l^ 
Linnaeus,  partly  from  divergent  views  as  to  the  value  and  affinities  of  the  different 
forms.  Wilson  (Bry.  Brit, )  gives  a  very  clear  account  of  the  difference  between 
the  plants,  and  the  view  there  taken  is  entirely  in  harmony  with  my  own  observations 
upon  a  large  number  of  specimens.  The  authors  of  the  Bry.  Eur.  described 
under  the  name  of  E.  pralongum  the  plant  known  by  us  and  desciibed  below  as  E, 
Swartziij  under  the  belief  that  it  was  the  plant  known  to  Linnaeus  and  Dillenius  as 
Hypnum  pralongum.  This  however  Lindberg  has  shown  to  be  an  error  ;  H, 
pralongum  L.  is  the  plant  now  under  consideration.  Strictly  speaking  the  name  in 
the  Bry.  Eur.  ( E.  pralongum)  should  continue  to  stand  for  the  following  species, 
although  given  in  error  ;  but  as  the  true  H.  pralongum  of  Linnaeus  has  been  always 
known  under  that  specific  name  among  British  bryologists,  it  would  introduce  great 
confusion  to  adopt  the  continental  nomenclature,  and  transfer  the  na,me pralongum  to 
the  plant  known  here  as  E.  Swartzti ;  and  I  have  on  the  whole  preferred  to  sacrifice 
consistency  rather  than  to  introduce  confusion. 

Continental  authors  also  fail  to  draw  a  distinction  between  the  type  of  H, 
pralongum  L.  as  here  described,  and  the  var.  Stokesii^  which  although  connected  with 
the  type  by  intermediate  forms  is  a  marked  enough  variety  ;  the  descriptions  of 
E,  Stokesii  B.  &  S.  indeed  usually  apply  to  the  variety,  and  are  not  at  all  applicable 
to  the  slender,  trailing,  loosely  pinnate  plant  common  with  us  in  the  lowlands,  which 
would  appear  to  be  scarcely  known  on  the  continent. 

E.  pralongum  and  its  var.  Stokesii  differ  from  E.  Swarizii  in  the  more  elongated 
habit,  the  more  regularly  pinnate  stems  with  very  slender  and  usually  attenuated 
branches  ;  the  plants  usually  of  a  brighter  green,  not  so  generally  yellowish,  the  leaves 
of  softer  texture  and  hardly  glossy  when  dry  ;  and  especially  in  the  wide  difference 
between  the  stem  and  branch-leaves  ;  the  former  being  widely-cordate,  often  distinctly 
triangular,  with  long  and  narrow,  squarrose  acumen,  those  of  the  branches  much 
narrower,  often  quite  narrowly  lanceolate,  much  smaller,  very  acute,  not  complanate, 
rendered  more  appressed  and  imbricate,  and  often  somewhat  twisted,  in  drying.     In 
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E.  Swartzii  (the  type  as  described  below)  the  steins  are  usually  less  elongated,  hardly 
or  very  indistinctly  pinnate,  the  colour  usually  pale  yellowish,  rarely  dark  green, 
the  branches  (with  the  leaves)  stouter  and  more  obtuse,  the  leaves  very  frequently  sub- 
complanftte,  the  leaves  of  stems  and  branches  much  more  alike,  those  of  the  stem 
being  widely  ovate  but  not  triangular  and  hardly  cordate,  less  strongly  decurrent,  more 
shortly  and  gradually  acuminate  or  only  acute ;  branch-leaves  sub-similar,  much  larger 
and  wider  than  in  E,  prceiongum,  widely  ovate,  shortly  and  broadly  pointed,  the 
cells  shorter  and  wider. 

The  squarrose  stem-leaves  of  peculiar  form,  taken  in  coujunction  with  the  narrow 
branch-leaves  and  the  general  habit  of  the  plant  make  E.  pralongum  usually  an  easy 
plant  to  recognise,  though  somewhat  liable  to  variation.  In  some  ^f  its  forms  it  looks 
much  like  Amblystegium  fiHcinum^  but  the  similarity  disappears  on  a  nearer  view. 

6.    Eurhynohium    Swartzii    Hobkirk,    op.    cit.     (Hypnum 

Swartzii   Turn.,    Braithw.   Br.    M.    Fl.  ;  Eurhynchium 

praelongum  B.  &  S.,  Schp.  S)m.  et  mult,  auct.) 

(Tab.  LIV.  B.). 

In  pale  yellowish  tufts,  sometimes  dark  green  ;  stems 
prostrate,  with  irregular  or  indistinctly  pinnate  branches,  which 
are  usually  spreading  and  somewhat  distant,  not  erect  and  crowded 
in  the  t3rpe,  obtuse,  short,  nearly  straight.  Stem-leaves  widely 
ovate,  slightly  decurrent,  gradually  shortly  or  longly  acuminate, 
squarrose  ;  branch-leaves  sub-similar,  but  never  longly  acuminate, 
usually  shortly  acute  or  even  bluntly  pointed,  widely  ovate,  all 
somewhat  distant,  spreading,  usually  sub-complanate,  hardly 
altered  inform  or  direction  when  dry,  glossy,  sub-scariose,  not  or 
scarcely  striate  ;  nerve  rather  thick,  reaching  to  i  of  the  leaf, 
usually  ceasing  abruptly  and  often  projecting  in  a  minute  point  at 
the  back ;  cells  at  basal  angles  wide,  rectangular,  above  short, 
6-10  times  as  long  as  broad,  6-7  ft  wide,  obtusely  linear,  at  apex 
much  shorter  and  wider,  elliptic-rhomboid ;  in  the  branch-leaves 
shorter,  4-6  times  as  long  as  broad.  Seta  and  capsule  shorter  than 
in  the  last.     Dioicous. 

Var.  p,  rigidum  Boul.  Robust,  rigid,  branches  crowded, 
more  or  less  erect,  obtuse ;  leaves  imbricated  all  round  the 
branches,  not  complanate,  so  that  the  branches  are  cylindrical  ; 
shortly  pointed,  concave  ;  nerve  stout ;  cells  short. 

Hab.  In  similar  localities  with  the  last,  but  usuallv  in  more  open  situations,  most 
frequent  in  calcareous  districts.  The  var.  3  rare,  I.  of  Wight ;  Yorkshire  ;  Sutherland. 
Fr.  rare,  winter. 

The  differences  between  this  and  the  last  species  are  pointed  out  under  that 
plant ;  to  this  it  may  be  added  that  the  fruit  appears  to  be  rarer  in  the  present  species 
than  in  that. 

The  name  atromrens  has  been  sometimes  applied  to  the  whole  species,  and  has 
perhaps  led  to  misconception ;  Wilson  indeed,  who  certainly  understood  it,  speaks  of 
the  deep  ^een  colour,  but  I  cannot  but  think  this  is  exceptional ;  I  have  only  rarely 
found  it  of  a  deep  green  ;  it  is  almost  always  more  or  less  yellow.  The  dark  green 
form  that  sometimes  occurs  is  often  accompanied  by  some  difference  of  habit,  being 
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somewhat  more  robust  and  rijjid,  more  glossy,  with  the  leaves  rather  wider,  but  these 
characters  are  irfconstant.     It  is  the  var.  atrovirens  B.  &  S.  ( H,  atnmirens  Sw.). 

Dr.  Grout  has  conclusively  shown  (Bull,  of  Torrey  Bot.  Club,  xxv,  234)  that  H, 
hians  Hedw.  cannot  be  separated  from  E.  Swartzii,  It  should  be  borne  in  mind  that 
the  size  of  the  cells,  the  decurrence  and  serration  of  the  leaves,  as  well  as  their  width 
and  dep-ee  of  acumination,  are  all  characters  eminently  variable  within  the  admitted 
limits  of  E.  Swartzii,  and  therefore  slight  differences  based  on  these  characters  must 
not  be  held  as  constituting  specific  distinction  between  plants  so  closely  allied. 

The  var.  rit^idum  is  a  well-marked  one,  in  the  closer,  imbricated  leaves,  and 
densely  branched  habit  approaching  E.  abbreviatum^  but  quite  distinct  in  the  shorter, 
scarcely  striate,  not  acummate  leaves,  with  short,  not  narrow  cells.  On  account  of 
these  structural  details  it  is  perhaps  best  to  subordinate  it  to  the  present  species,  not  to 
E.  ahbreviatum^  which  it  resembles  more  closely  in  habit. 

*  Eurhjmchium  abbreviatum   Schp.    (E,  praslongum  var. 

ahhreviatum  B.  &  S. ;  Hypnum  Schleicheri  Hedw.  fil.,  Braithw. 

Br.  M.  FI.)  (Tab.  LIV.  C). 

Allied  to  E.  Swartzii ;  in  wide  dense  tufts  ;  branches  densely 
crowded,  erect  or  ascending,  straight  or  curved,  short,  robust, 
obtuse ;  leaves  crowded,  imbricated  all  round,  not  cotnplanate, 
rather  large,  ovate-triangular,  gradually  tapering,  somewhat 
concave  ;  plicato-striate ;  apex  markedly  half-twisted ;  cells 
very  narrow,  j-5  ft  wide,  and  8-12  times  as  long.  Seta  short, 
i-inch  long ;  capsule  shortly  and  widely  oval. 

Hab.     Shady  woods,  rare  ;  England  ;  Wales.     Fr.  autumri  to  spring. 

Very  different  in  habit  from  the  last,  being  denser,  less  straggling,  more  robust, 
with  larger,  much  closer,  striated  leaves,  and  resembling  a  small  state  of  E,  striatum, 
or  E.  striatulum  ;  from  the  latter  it  is  indeed  somewhat  difficult  to  distinguish  in  the 
6eld,  but  it  wants  the  very  distinct,  opaque  basal  cells  which  are  characteristic  of  that 
plant,  and  the  seta  is  rough. 

The  half-tVisted  apex  is  a  characteristic  feature  ;  other  species  of  this  and  allied 
genera  sometimes  show  an  approach,  but  only  sporadically,  to  this  character,  which  is 
very  marked  and  constant  in  a  large  number  of  exotic  pleurocarpous  mosses. 

The  narrow  cells  and  the  striate  leaves  at  once  distinguish  it  from  E.  Swartzii 
and  its  var.  ri^idum,  even  when,  as  occasionally  happens,  the  habit  is  more 
straggling  and  less  distinct  than  usual. 

7.     Eurhynchium  pumilum  Schp.  (Hypnum  pumilum  Wils. ; 
H.pallidirostre  Braun,  Braithw.  Br.  M.  Fl.)  (Tab.  LIV.  D.). 

Stems  extremely  slender,  hardly  an  inch  long,  with  irregular, 
filiform  branches ;  in  close,  very  low,  soft  tufts  of  a  bright  deep 
green.  Leaves  very  small,  about  \  line  long,  distant,  spreading, 
both  when  moist  and  when  dry,  often  sub-complanate,  ovate- 
lanceolate,  shortly  acuminate,  at  base  little  narrowed,  not 
excavate  and  hardly  decurrent  ;  denticulate  above  ;  when  dry 
shrinking,  not  or  hardly  glossy ;  nerve  not  strong,  reaching  just 
above  halfway;  cells  short,  pellucid,  hexagonal-rhomboid,  4-8 
times  as  long  as  broad,  wider  and  rectangular  at  base,  angular 
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not  distinct.     Seta  short,  i-i  inch,  capsule  very  small,  shortly  and 
widely  oval,  lid  moderately  long.     Dioicous, 

FIab.  Stony  ground,  rocks,  etc.,  in  shady  places ;  not  common.  Fruit  rare, 
winter. 

A  very  delicate  plant,  resembling  compact  forms  of  Amblystegium  serpens^  but 
usually  in  neater,  smoother  tufts,  with  the  leaves  much  more  shortly  acuminate  and 
more  oval,  more  denticulate  above,  and  quite  distinct  in  the  fruit.  From  E, 
TeesdaUi  it  differs  in  the  short  rather  faint  nerve,  and  shorter,  wider,  pellucid  cells ; 
from  E.  curvisettim  in  the  wider  leaves  and  shorter  more  pellucid  ctlls ;  from  both  in 
the  dioicous  inflorescence.  The  leaves  are  very  frequently  sub-complanate ;  when 
this  is  the  case  the  plant  in  its  more  slender  forms  bears  some  resemblance  to 
Heterocladium  keteropterum,  but  the  leaf  structure  is  quite  distinct. 

8.  Eurhynchium  curvisetum  Husn.    (Hypnum  curvisetum 

Brid.,  Braithw.  Br.  M.  Fl. ;  Rhynchostegium  curvisetum 
Schp.,  Syn.)  (Tab.  LIV.  E.). 

In  small  cushions,  or  wider  patches,  dull  green,  very  short 
and  slender,  resembling  E.  pumilum  and  E,  Teesdalei  ;  branches 
numerous,  pale  and  cuspidate  at  the  tips ;  leaves  very  small, 
lanceolate,  gradually  acuminate  to  an  acute  or  somewhat  obtuse 
point ;  faintly  denticulate  above ;  nerve  slender,  reaching  about 
half-way ;  cells  small,  linear-fusiform,  6-10  times  as  long  as 
wide,  rather  opaque,  thin-walled,  laxer  and  sub-rectangular  at 
base,  angular  not  distinct.  Seta  short,  often  curved  ;  capsule 
very  small,  oblong  with  a  distinct  neck,  lid  longly  subulate. 
A  utoicous. 

Hab.  Rocks  and  stones  near  streams ;  very  rare  ;  chiefly  in  the  south  of 
England  ;  Yorkshire.     Fr.  winter. 

This  species  was  for  long  confused  with  E.  Teesdalei,  but  is  quite  distinct  in  its 
shoiter  nerve,  and  usually  also  in  the  more  acuminate  leaves,  the  rather  larger  cells 
with  thinner  walls,  and  the  more  distinct  neck  of  the  capsule ;  it  usually  also  forms 
small  isolated  cushions,  but  sometimes  grows,  like  E.  Teesdalei,  in  wider  patches ; 
nor  are  the  above  secondary  characters  quite  constant.  Still  it  seems  on  the  whole 
sufficiently  distinct.  From  E.  pumilum  it  differs  in  the  narrower,  lanceolate  leaves, 
the  longer  cells,  and  the  autoicous  inflorescence  ;  it  may  be  usually  found  in  good 
fruit  in  the  winter  months,  whereas  the  fruit  of  E.  pumilum  is  lare. 

The  var.  scabrellum  of  E,  tenellum  might  be  easily  confused  with  this  species, 
but  a  careful  examination  will  show  that  the  leaves  in  that  plant  are  always  more 
longly  and  finely  acuminate,  almost  setaceous,  with  a  somewhat  longer  nerve  and 
distinctly  longer  cells  ;  the  seta  too  is  longer  and  the  capsule  rather  larger. 

E.  curvisetum  appears  to  be  a  rarer,  and  more  southern  species  than  E. 
Teesdalei. 

The  nerve  in  the  Yorkshire  plant  is  extremely  faint  and  short. 

9.  Eurhynchium  Teesdalei  Schp.  (Hypnum  Teesdalei  Sm., 

Braithw.  Br.  M.  Fl.)  (Tab.  LIV.  F.). 

Very  near  the  last  species,  but  always  in  wide,  irregular 
patches,  frequently  very  dark  green ;   the  leaves  less  narrowly 
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acuminate,  often  shortly  or  somewhat  bluntly  pointed ;  the  nerve 
stout,  reaching  to  near  the  apex,  but  somewhat  variable;  cells 
rather  shorter,  5-8  times  as  long  as  broad,  the  walls  distinctly 
incrassate;  capsule  rather  shorter  and  wider,  without  a  distinct 
neck ;  lid  large,  with  a  rather  shorter  beak.     Dioicous, 

IIab.     In  similsur  localities  to  the  last,  rare.     Fr.  winter. 

The  longer,  strong  nerve  is  the  distinguishing  character  of  this  species,  and  the 
more  broadly-pointed  leaves  and  somewhat  firmer  areolation,  besides  tne  difference  in 
the  form  of  the  fruit,  must  be  taken  into  account.  I  find  a  plant  however  in 
Northamptonshire,  growing  in  wide  patches,  which  from  its  short  nerve  must  be 
referred  to  E.  curvisetum^  but  in  the  areolation  and  form  of  capsule  also  coming  near 
E.  Teesdalei^  and  I  have  other  plants  of  this  species  with  the  nerve  rather  weak  ;  and 
I  am  obliged  to  conclude  that  some  of  the  characters  held  to  distinguish  the  two  are 
not  always  safely  to  be  relied  on. 


•  •    Seta  smooth. 

10.      Eurhynchium    tenellum     Milde     (Hypnum    tenellum 

Dicks.  ;    Rhynchostsgium    tenellum   B.  &  S.,   Schp.   Syn.  ;    H. 

algirianum  Brid.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIV.  G.). 

In  very  low,  yellowish,  very  soft  and  silky  tufts,  not  half-an- 
inch  high ;  stems  densely  intricate,  about  an  inch  long,  prostrate, 
with  numerous,  erect  or  curved  very  short  branches.  Leaves 
erecto-patent,  rarely  sub-secund,  not  erect  nor  appressed  when 
dry,  shining  and  silky,  about  i-line  long,  very  narrow,  linear- 
lanceolate,  gradually  tapering  to  a  long  attenuated  point, 
margin  plane,  almost  entire  ;  nerve  distinct,  reaching  high  in  the 
acumen  (rarely  ceasing  just  above  the  middle)  ;  cells  extremely 
narrow,  linear-fusiform,  10-15  times  as  long  as  broad,  at  extreme 
base  short,  lax,  sub-rectangular,  not  distinct  at  angles.  Seta 
about  i-inch  long ;  capsule  small,  oval,  somewhat  variable  in  form 
and  direction  ;  lid  longly  rostrate.    Autoicous. 

Var.  j8.  scabrellum  Dixon,  Handb.  Ed.  I.  (H,  scabrellum 
Mitt.  ined.  ;  H,  litoreum  De  Not.,  Braithw.  Br.  M.  Fl.). 
Leaves  somewhat  shorter,  less  finely  setaceous,  nerve  usually 
rather  shorter.  Seta  more  or  less  scabrous.  Growing  usually  on 
wood  or  stones. 

Hab.  Rocks  and  stones,  most  frequently  in  calcareous  districts.  Frequent. 
The  var.  3  on  wood  and  trunks  of  trees  on  calcareous  soil,  sometimes  on  stones  ;  nr. 
Uxbridge  (Benbow)  ;  nr.  Lewes  (Nicholson)  ;  Ilurstpierpoint  (Mitten)  ;  etc.  Fr. 
spring. 

A  very  distinct  species,  easily  recognised  by  its  low,  silky  tufts  and  extremely 
narrow,  tapering,  entire  leaves.     The  seta  is  rather  longer  and  the  fruit  rather  more 
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conspicuous  than  in  the  three  preceding  species.  E,  curvisetum  is  the  only  one 
which  could  be  taken  for  it,  having  narrower,  more  tapering  leaves  than  the  other 
two,  and  the  inflorescence  autoicous ;  but  the  smooth  seta  and  the  still  narrower, 
longer,  entire,  silky  leaves  identify  the  present  plant,  at  least  in  its  typical  and 
ordinary  form,  without  difficulty. 

The  var.  scabrellum  is  a  very  remarkable  and  highly  interesting  form,  demon- 
strating as  it  dots  the  slight  importance  to  be  placed  on  the  smoothness  or  otherwise 
of  the  seta  as  a  systematic  character  for  separating  genera  or  groops  of  species  (though 
as  an  artificial  distinction  it  may  often  be  very  useful).  It  may  be  mentioned  tluit 
Dr.  Grout  has  described  a  var.  scabrisetum  of  E.  sirij^osum.  I  have  received 
numerous  specimens  of  the  var.  scabrellum  from  Mr.  Nicholson  and  from  Mr. 
BenlK>w,  which  all  show  the  same  characteristics  and  indicate  that,  in  the  districts  in 
which  it  occurs,  the  form  is  widely  distributed  and  even  abundant ;  and  the  same  is 
the  case  with  the  Hurstpier point  plant.  The  latter  was  found  by  Mitten,  and 
considered  by  him  a  distinct  species,  and  has  been  distributed,  I  believe,  is  H. 
scabrellum  Mitt.  tMed.  I  have  ventured,  therefore,  to  make  use  of  that  name, 
although  I  am  unable  to  consider  the  plant  specifically  distinct  from  E,  tenellutn. 
The  fact  that  the  seta  is  sometimes  nearly  smooth,  and  at  others,  indeed,  entirely 
so,  appears  to  me  to  point  strongly  towsurds  the  varietal  nature  of  the  condition,  and  I 
can  find  no  other  constant  character  to  separate  it.  It  is  identical  with  ff.  liloreum 
De  Not.,  under  which  name  Braithwaite  describes  it,  giving  certain  slight 
distinguishing  characters  apart  from  the  rough  seta,  some  of  which  I  cannot  verify  on 
my  specimens  {e.g,,  the  relative  length  of  the  perich^etial  bracts  in  this  and  E, 
tenellum)y  and  the  others  (length  of  leaf  and  nerve)  in  my  experience  are  very 
unreliable. 

The  setae  show  great  variability  as  to  roughness,  some  being  as  scabrous  as  in  E, 
curvisetum  and  the  allied  species,  while  others  on  the  same  tufts  may  be  found 
practically  smooth,  intermediate  states,  however,  being  the  most  frequent.  As  a 
rule,  but  not  invariably,  the  tufts  are  much  laxer,  less  silky,  of  a  deeper  green,  and 
with  shorter  leaves  than  is  usual  in  E.  tenellum  ;  indeed,  agreeing  closely  with  the 
form  of  the  species  described  by  Schimper  (Syn.  Ed,  //,)  as  frequently  occurring  in 
the  northern  parts  of  Central  Europe.  In  this  form  the  variety  bears  a  very  close 
resemblance  to  E,  curvisetum  ;  but  in  every  specimen  I  have  examined  the  leaves 
exhibit  a  finer,  almost  setaceous  acumination,  with  longer  nerve  and  longer,  quite 
different  cells  from  those  of  E,  curvisetum  ;  while  some  of  the  specimens  show 
exactly  the  normal  and  very  distinct,  dense,  silky  habit  characteristic  of  our  present 
species.  In  our  localities  it  is  described  as  usually  growing  on  wood,  branches,  etc., 
near  the  ground,  but  Mr.  Nicholson  informs  me  he  also  finds  it  on  trunks  of  trees  as 
much  as  five  feet  from  the  base,  and  it  occurs  also,  though  less  commonly,  on  flints 
and  bricks. 


11.  Eurhynchium  myosuroides  Schp.  (Hypnum  myosuroides 

L. ;  Isothecium  myosuroides  Brid.,  Braithw.  Br.  M.  FI. 

(Tab.  LIV.  H.). 

Primary  stem  stoloniform,  creeping,  secondary  erect  or 
ascending,  sub-dendroid,  1-2  inches  long,  the  branches  being  as  a 
rule  crowded  at  their  summits,  usually  curved  and  more  or  less 
pointing  one  way,  and  somewhat  complanate,  acute,  attenuated, 
or  even  flagelliform ;  forming  pale  or  yellowish  green,  rather 
robust  tufts,  somewhat  glossy.  Leaves  of  the  secondary  stems 
cordate-ovate  or  widely  ovate-oblong,  from  a  wide  ofteij  excavate 
base,  rather  suddenly  contracted  to  a  short  or  rather  long,  fine 
acumen,  concave,  denticulate  almost  all  round,  nerve  reaching 
about  half-way  or  more,  often   very  faint  or  almost  wanting; 
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Ijranch-leaves  narrower,  imbricated  or  homomallous,  oblong- 
lanceolate,  more  or  less  acuminate,  not  plicate  nor  decurrent, 
nerved  to  above  the  middle.  Cells  linear,  at  times  somewhat 
vermicular,  5-10  times  as  long  as  broad,  obtuse,  with  the  walls 
firm  and  somewhat  incrassate,  at  apex  rather  shorter  and  wider, 
at  basal  angles  distinct,  small,  sub-rectangular,  2-3  times  as  long- 
4is  wide,  opaque,  forming  small,  well-defined,  opaque  or  orange 
auricles.  Perichaetial  bracts  squarrose,  longly  acuminate.  Seta 
rather  short,  slender ;  capsule  orange-brown,  thin-walled^  slightly 
inclined,  curved,  small ;  lid  conical,  acuminate,  or  shortly 
rostellate.     Cilia  moderately  long,  not  appendiculate.     Dioicous, 

Var.  p.  rivulare  Holt.  Robust,  rigid,  often  orange-brown; 
hrainches  frequently  strongly  curved;  leaves  shortly  pointed  to 
almost  obtuse,  closely  imbricated.     Fruit  rare,  rather  large. 

Var.  y.  brachythecioides  Dixon,  Journ.  of  Bot.,  1902,  p.  379 
(Tab  LXIV.  J.).  Very  robust,  3-5  inches  long,  primary  stems 
scarcely  stoloniform,  secondary  irregularly  branched,  not  den- 
droid,  branches  straight,  very  rarely  decurved;  branch-leaves 
resembling  the  stem-leaves,  large,  with  rather  abrupt,  long,  fine 
points. 

IIab.  Rocks  and  stumps  of  trees,  frequent,  especially  in  sub-alpine  districts. 
Var.  jS  on  boulders  by  mountain  streams,  not  inirequent.  Var.  7,  Scotland ; 
Ireland  ;  rare.     Fr.  autumn  and  winter. 

A  very  variable  plant,  sometimes  being  very  robust,  at  others  extremely  slender 
-with  delicate,  filiform  branches.  The  seta  is  very  persistent,  and  old  capsules  may 
tisually  be  found  in  company  with  those  of  the  present  year. 

This  species  most  resembles  Isothecium  myutum^  and  some  forms  are  difficult  to 
•distinguish  in  the  barren  state ;  but  the  yellowish  colour  of  the  present  plant,  the 
more  attenuated  branches,  acuminate  leaves  more  strongly  denticulate,  and  the 
longer,  not  quadrate  angular  cells  are  usually  sufficient  to  distinguish  it  ;  and, 
when  fruiting,  the  squarrose- pointed  perichsetial  bracts  and  inclined,  moie  arcuate 
•capsules.  With  that  exception  it  is  not  a  difficult  plant  to  recognise,  at  least  with  the 
microscope  ;  the  areolation,  and  especially  the  small  obscure  angular  cells,  being  very 
different  from  that  of  almost  all  our  pleurocarpous  mosses  with  single-nerved,  acute 
leaves.     See  however  the  note  on  Brachythecium  caspUosum, 

The  var.  rivulare  is  a  very  distinct  and  handsome  plant ;  the  colour,  and  the 
short,   broadly  pointed,   closely  imbricated  leaves,   rendering  the  branches  almost 

i'ulaceous,  are  very  striking;  it  passes  however  into  the  type  by  a  gradation  of  forms. 
!t  is  very  abundant  by  some  of  the  Welsh  mountain  streams. 

The  var.  brachythecioides  is  also  very  distinct,  much  more  robust  than  the 
ordinary  form,  and  quite  without  the  typical  dendroid  habit ;  in  branching  it  resembles 
a  Brachythecium.  The  most  striking  feature  is  the  form  of  the  branch-leaves,  which 
do  not  taper  gradually  to  a  rather  wide  point  as  in  the  other  forms,  but  are  somewhat 
abruptly  fine-pointed  like  those  of  the  stem. 

Other  varieties  are  the  s^x.filescens  Ren.,  an  extremely  slender,  attenuated  form, 
united  by  Limpricht  with  other  small  forms  under  var.  cavematum  Mol.  Var. 
tcnuinerve  Kindb.  has  widely  cordate  stem-leaves  with  long  setaceous  points,  and 
weak  nerve ;  var.  debile  Braithw.  is  a  slender  variety  with  oblong-lanceolate,  entire 
branch-leaves. 
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12.    Eurhynchium  myurum  Dixon  (Hypnum  myurum  Poll. 
Isothecium  viviparum  Lindb.,  Braithw.  Br.  M.  Fl. ;  Iscthecium 
myurum  Brid.,  Handb.  Ed.  I.).  (Tab.  LII.  B.). 

In  large  pale  or  yellowish  green,  rather  rigid,  glossy  patches. 
Secondary  stems  erect  or  drooping,  with  numerous  somewhat 
crowded  branches  pointing  in  one  direction,  curved,  usually  terete 
when  dry,  with  the  leaves  imbricated,  or  longer,  attenuated  and 
sub-flagelliform,  with  laxer  leaves.  Leaves  concave,  widely  ovate- 
oblong,  acute  or  shortly  or  widely  apiculate,  rarely  shortly 
pil if orm -acuminate  ;  those  of  the  branches  smaller,  less  acuminate ; 
margin  plane  or  very  slightly  recurved  at  base,  above  involute,  at 
apex  slightly  denticulate ;  nerve  thin  and  narrow,  rarely  stout, 
sometimes  slightly  forked  above,  reaching  to  the  middle  of  the  leaf 
or  slightly  higher ;  cells  of  the  greater  part  of  the  leaf  narrow- 
linear,  obtuse,  vermicular,  incrassate,  about  6-10  times  as  long  as 
broad ;  towards  mid-base  more  elongated,  above  shorter,  at  apex 
wide  and  shortly-rhomboid  ;  at  basal  angles  wide,  rounded- 
quadrate  or  shortly  oblong,  7-2  times  as  long  as  broad,  often 
yellowish,  opaque,  forming  minute  auricles  ;  a  few  rows  at  margin 
above  these  short,  sub-quadrate.  Perichajtial  bracts  sheathing, 
acuminate,  erect,  with  the  points  only  slightly  divergent.  Seta 
smooth ;  capsule  orange-brown,  erect,  elliptic-oblong  or  oblong, 
with  a  short  neck  ;  lid  rostrate,  straight  or  slightly  curved  ; 
peristome  small,  cilia  very  short.     Dioicous. 

Var.  fi.  minus  Bagnall,  Notes  on  the  Flora  of  Warwickshire, 
p.  40  (Isothecium  myosuroides  var.  minus  Braithw.,  Br.  M.  Fl.). 
Very  slender,  leaves  very  small,  acute ;  areolation  laxer,  with 
the  walls  less  incrassate. 

Hab.  Trunks  of  trees;  more  rarely  on  rocks  or  earth.  Common.  The  var.  0 
in  several  localities  in  Warwickshire  (Bagnall)  ;  Northamptonshire  (Dixon).  Fr. 
spring. 

I  have  adopted  what  may  be  thought  the  somewhat  bold  course  of  uniting  this 
species  with  Eurhynchium.  The  unsatisfactory  plan  of  separating  two  so  obviously 
allied  plants  as  this  and  the  last  species  is  evident ;  a  slight  difference  in  the 
inclination  of  the  capsule  being  practically  the  sole  title  to  generic  distinction.  Nor 
do  I  think  the  sub-dendroid  habit  and  form  of  capsule  justify  us  in  separating  ttie 
whole  group  from  Eurhynchium  as  an  independent  genus.  E,  myurum^  although 
dioicous,  is  frequently  found  fruiting,  and  is  therefore  easily  known  from  all  its  allies 
except  Eurhynchium  myosuroides.  The  latter  plant  bears  a  great  resemblance  lo  it, 
but  is  clearly  distinct  in  its  spreading,  almost  squarrose,  perichartial  leaves :  the 
capsule  also  is  usually  more  inclined  and  curved,  the  branches  more  slender, 
attenuated,  and  flagelliform,  the  stem-leaves  as  a  rule  wider  and  all  the  leaves  much 
more  acuminate  ;  these  last  characters  are  however  less  constant.  A  more  reliable 
character  in  the  barren  plants  is  probably  the  form  of  the  angular  cells,  which  in  this 
are  distinctly  shorter,  irregularly  rounded  or  sub-quadrate  ;  but  even  this  character  is 
at  times  somewhat  ill -defined.     The  marginal  rows  of  sub-quadrate  cells  alx)ve  the 
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angular  groups  will  often  be  a  (n^i^^c*  and  the  leaves  are  as  a  rule  more  oblong,  or  even 
sub-obovate,  as  compared  with  those  of  the  last  species.  Some  forms  are  somewhat 
like  Brachythecium  caspitosum^  but  the  leaves  are  less  concave  and  the  areolation  is 
different.  Purogonium  gracile  differs  in  the  more  regularly  terete  branches  with 
wider,  more  closely  imbricated,  two-nerved  leaves. 

A  large  form  with  obtuse,  julaceous  branches  is  known  as  the  var.  robustum 
B.  &  S.,  but  I  have  seen  no  British  forms  approaching  the  very  large  plant  that  occurs 
•on  the  continent.  The  var.  minus  described  above  appears  also  worthy  of  notice, 
differing  as  it  does  from  the  type  not  only  in  the  small  size,  but  in  the  distinctly  laxer 
cells  ;  die  latter  character  is  however  variable.  Braithwaite  ranks  it  under  the  last 
species,  but  the  habit  and  especially  the  basal  areolation  seem  to  place  it  here. 

13.  Eurhynchium  circinatum  B.  &  S.  (Hypnum  circinatum 

Brid.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIV.  I.). 

In  smooth,  dense  tufts,  bright  green,  often  becoming 
yellowish  when  old.  Primary  stems  creeping,  stoloniform, 
secondary  ascending,  curved,  about  i  inch  long,  with  numerous, 
crowded  branches  at  their  summits,  which  are  strongly  arcuate- 
decurved,  very  short,  slender  and  cylindrical,  or  julaceous. 
Leaves  of  the  secondary  stems  minute  (J-|  line),  widely  ovate, 
shortly  and  widely,  often  obtusely  acuminate,  lightly  plicate 
when  dry ;  of  the  branches  narrower,  oblong-lanceolate,  acute, 
crowded,  erecto-patent  when  moist,  closely  appressed  and  imbri- 
cated when  dry,  rendering  the  branches  terete  and  cylindrical,  or 
with  the  leaf-points  a  little  falcato-secund ;  margin  recurvejd  at 
base,  coarsely  denticulate  at  apex,  more  finely  below ;  nerve  very 
strong  and  wide,  reaching  nearly  to  apex.  Areolation  very 
short,  median  elliptic-rhomboid ,  j-^  times  as  long  as  broad,  the 
•walls  firm,  somewhat  incrassate  ;  shorter  at  apex,  at  base  and 
angles  short,  irregularly  quadrate,  rather  opaque,  covering  a  large 
area.  Seta  short.  Capsule  ovate-oblong,  oblique  ;  lid  with  a 
moderately  long  beak.     Dioicous. 

Hab.  Rocks,  principally  calcareous  ;  South  of  England  and  Ireland,  rare.  Fr. 
spring,  not  found  in  Britain. 

Resembling  in  habit  smalt  forms  of  Pterogonium  gracile^  but  more  slender  with 
shorter,  more  curved  branches,  and  very  different  in  the  single-nerved  leaves.  From 
the  next  species  it  differs  in  the  densely  crowded,  not  shining  leaves  and  strongly 
curled,  rs^oxt.  slender  branches.  From  all  the  other  species  of  the  genus  it  differs  in 
its  short  firm  areolation  ;  and  indeed  it  is  not  likely,  from  its  habit  alone,  to  be 
confused  with  any  other  plant.  The  fruit  is  very  rare,  but  is  found  in  some 
abundance  in  certain  localities  in  the  South  of  Europe. 

14.  Eurhynchium  strigosum  B.  &  S.   (Hypnum  strigosum 

Hoffm.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIV.  K.). 

Allied    to    the    last    species ;    differs   in   the  branches   less 
fasciculate,  more  robust,  more  erect  and  less  curved,  the  tufts 
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more  straggling  and  of  a  bright  shining  green  ;  the  branch-leaves 
less  closely  imbricated,  more  spreading  when  dry^  variously 
pointed  or  more  usually  obtuse;  margin  plane ;  nerve  rather 
thinner  and  often  shorter ;  median  cells  longer  and  much 
narrower^  linear^  or  linear-rhomboid^  6-12  times  as  long  as 
broad,     Dioicous. 

Var.  j8.  diver sifolium  Lindb.  (Eurh.  diversifolium  B.  &  S.^ 
Schp.  Syn).  More  densely  tufted,  branches  erects  julaceous ; 
branch-leaves  closely  imbricated,  erect y  not  spreading  when  dry,, 
obtuse,  denticulate  throughout  the  greater  part  of  the  margin  ;. 
seta  and  capsule  shorter. 

11 AB.  Stones,  roots  of  trees,  &c.  Cornwall  (Tozer)^  according  to  specimens  in 
Herb.  Hook.  The  var.  3,  Scotland  ( Fergusson).  Fr.  winter  ;  not  found  in 
Britain. 

Until  quite  recently  the  specimens  in  Hooker's  Herbarium,  mentioned  above, 
formed  the  only  record  of  this  species,  widely  spread  upon  the  continent,  in  our 
islands.  It  has  lately  been  found,  however,  by  the  Rev.  J.  Fergusson,  in  a  single 
locality  in  Scotland,  and  I  have  a  specimen  gathered  under  his  guidance  by  the  Rev. 
H.  G.  Jameson.  This  undoubtedly  belongs  to  the  var.  diversifolium  as  understood 
by  Boulay  and  Husnot,  though  a  comparison  of  their  descriptions  with  that  of  ^. 
diversifolium  in  Schimpcr  (Synopsis^  Ed.  II.)  would  lead  one  to  sup(>ose  that  the 
latter  author  had  a  somewhat  di/ferent  conception  of  the  variety  from  that  which  the 
later  writers  have  in  view  ;  at  any  rate  Schimper  lays  stress  on  characters  of  which 
the  latter  take  no  account,  while  the  principal  characters  which  they  describe  are 
equally  applied  to  a  great  extent,  by  Schimper,  to  the  var.  imMcaium  of  E. 
strigosum.  In  short,  Boulay  and  Husnot  make  the  var.  diversifolium  simply  a  more 
marked  form  of  the  var.  imbricaium  (var. /r^rr^jr  Wahl.),  while  Schimper  evidently 
considered  that  it  had  other  distinctive  characters.  Whether  or  not  they  are  right, 
however,  in  applying  Bruch  and  Schimper's  name  to  it,  their  variety  certainly 
rests  on  somewhat  more  satisfactory  characters ;  but  it  must  be  pointed  out  that 
oUuse  branch-leaves  are  by  no  means  confined  to  this  form.  In  several  specimens 
from  N.  America  I  find  them  quite  as  obtuse  on  the  more  robust,  straggling  form  with 
spreading,  not  erect  nor  julaceous  branches  having  the  leaves  somewhat  distant  and 
widely  spreading  when  dry  ;  nor  is  the  striation  of  the  leaves,  which  is  a  character 
frequently  occurring  in  this  species,  confined  to  one  particular  form,  as  Schimper's 
description  would  seem  to  imply.  In  fine,  it  is  questionable  whether  the  above 
varietal  forms  are  capable  of  at  all  exact  definition.  Even  among  the  markedly 
'*  julaceous '^  plants  from  Scotland  I  have  found  one  stem  with  the  loose  habit  aod 
spreading,  somewhat  distant  leaves  of  the  type. 

E.  strigosunt  is  closely  allied  to  the  last  species,  but  is  a  much  more  variable 
plant ;  it  may  usually  be  known  by  the  more  or  less  obtuse  branch-leaves  from  stunted 
fomis  of  E.  pralongum  and  other  species,  while  from  E.  circinaium  it  is  best 
distinguished  by  its  straighter  branches  and  longer,  narrower  median  cells.  It  some- 
times occurs  in  straggling  patches  of  a  vivid  shining  green  with  the  leaves  very  loosely 
set  and  spreading  even  when  dry,  but  the  var.  divenifoUum  is  smaller,  vtim* 
cylindrical,  straight,  or  curved  branches,  the  leaves  much  more  crowded  and  imbri- 
cated,  and  then  at  times  it  very  closely  resembles  the  preceding  species. 

15.    Eurhynohium  striatum   B.  &  S.    (Hypnum  striatum^ 
Schreb.,  Braithw.  Br.  M.  FL)  (Tab.  LIV.  J.). 

Robust,  in  large  masses,  deep  green  or  yellowish,  glossy; 
stems  rigid,  arched  or  procumbent,  3-6  inches  long,  divided,  with 
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numerous,  more  or  less  pinnate,  erect  or  ascending  branches, 
which  are  robust  and  obtuse,  with  crowded  leaves,  or  more 
slender  and  attenuated,  with  the  leaves  more  spreading.  Leaves 
rigid ^  large y  %-/  line  long^  usually  much  spreading  both  wet 
and  dry^  sometimes  erecto-patent  and  imbricated  when  dry,  but 
scarcely  erect  or  oppressed^  deeply  striate  with  straight  plicse 
when  moist  and  especially  when  dry,  glossy,  widely  cordate- 
triangular^  gradually  tapering  to  an  acfite  but  not  attenuated 
point;  branch-leaves  narrower,  triangular,  more  longly  but  widely 
acuminate ;  all,  at  the  base,  from  a  narrow,  slightly  decurrent 
insertion,  widely  cordate  and  auriculate,  sharply  serrate  all 
rounds  margin  slightly  recurved  at  the  base  only,  nerve  rather 
strong,  reaching  about  J  the  length  of  the  leaf;  areolation  linear, 
sub-vermicular,  8-15  times  as  long  as  wide,  with  firm  walls, 
obtuse ;  rather  shorter  at  apex,  at  mid-base  scarcely  altered ; 
cells  at  angles  wide,  oval-rectangular,  lew,  rather  large,  more  or 
less  pellucid,  forming  small,  not  very  distinct  auricles.  Seta 
long,  I -I  J  inches,  stout;  capsule  large,  chestnut  brown,  oblong- 
cylindrical,  arcuate;  lid  longly  subulate-rostrate;  annulus  broad, 
of  3  rows  of  cells.  Dioicous,  or  occasionally  with  the  male 
flowers  attached  by  radicles  to  the  fertile  plant. 

Hab.     On  the  ground,  rocks,  etc.,  in  woods.     Common.     Fr.  late  autumn. 

E,  striatufn  is  a  Very  distinct  species  ;  the  triangular  leaves,  strongly  and 
regularly  plicate  when  dry,  and  very  rigid  and  regularly  imbricated  all  round  the 
branches,  give  it  a  marked  appearance  of  its  own.  It  is,  perhaps,  most  like 
Hylocomium  brevirostre  in  habit,  but  that  plant  will  at  once  be  recf>gnised  by  the 
numerous  paraphyllia  and  the  abiupt,  fine  acumen  of  the  leaf;  in  the  present  plant 
the  point  is  always  wide,  often  so  much  so  that  to  the  eye  the  leaf  appears  obtuse. 
It  also  somewhat  resembles  robust  forms  of  Brtuhythecium  rutabulum,  but  the  leaves 
are,  on  examination,  of  a  quite  different  shape,  strongly  and  regularly  striate,  and  the 
areolation,  smooth  seta,  and  longly  rostrate  lid  are  of  course  conclusive.  The 
differences  between  this  and  the  following  species  are  given  below. 

*  Eurhynchium  meridionale  De  Not.  (Hypnum  meridionale 
Schp.,  Braithw.  Br.  M.  Fl.)  (Tab.  LXV.  A.). 

Smaller,  in  dense  tufts,  stems  prostrate,  branches  short,  often 
erect  and  crowded,  not  attenuated ;  bright  or  yellowish  green, 
glossy.  Leaves  very  widely  spreading,  often  almost  at  right 
angles  to  the  stem,  flexuose  or  undulate  when  dry,  more  longly 
and  finely  acuminate.  Cells  extremely  narrow,  the  angular  very 
numerous,  smaller. 

Hab.     Limestone  walls  at  Wells,  Somerset,  1886  {BinsUad),     Fr.  winter. 

I  have  admitted  this  plant  on  the  authority  of  Dr.  Braithwaite.  A  specimen  of 
the  above  locality  and  date  which  Mr.  Binstead  kindly  sent  me  proved  to  be  only  a 
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rather  small  form  of  E,  striatum  ;  but  this  may  perhaps  not  be  identical  with  the 
original  plant.  E,  meridionale  is  a  distinctly  southern  and  Mediterranean  plant, 
reaching  no  further  north  in  France,  so  far  as  I  am  aware,  than  the  Lmdes  south  of 
Bordeaux.  Its  occurrence  with  us  would  therefore  be  somewhat  unexpected.  It  is  quite 
distinct  in  its  habit  and  the  long,  pointed,  spreading  leaves,  more  undulated  but  less 
regularly  striate  when  dry,  from  both  E.  striatum  and  E,  striatulum, 

16.    Eurhynchium  striatuliim  B.  &  S.  (Hypnum  striatulum 
Spruce,  Braitjiw.  Br.  M.  Fl.)  (Tab.  LIV.  L.). 

Primary  stem  creeping,  secondary  divisions  erect  or  ascending, 
more  or  less  dendroid^  the  branches  being  somewhat  fasciculate 
towards  their  summits,  more  or  less  arcuate  and  pointing  in  the 
same  direction^  as  in  E.  myosuroides ;  much  more  slender  than 
in  the  last  species^  dark  or  olive  green ;  stems  about  two  inches 
long.  Leaves  cordate-triangular  or  cordate-ovate^  }i-%  line 
long,  more  narrowly  and  usually  more  longly  acuminate  than  in 
the  last,  less  strongly  and  distinctly  striate,  less  spreading  when 
dry,  often  erect  and  closely  imbricated ;  nerve,  for  the  size  of  the 
leaf,  strori^er  ;  cells  shorter  and,  proportionately,  wider,  6-10 
times  as  long  as  wide,  all  basal  short,  wide,  irregularly  quadrate- 
elliptical,  small,  opaque,  forming  distinct  dark  auricles  reaching 
to  the  nerve.  Seta  short,  \-l  inch,  capsule  short,  oval-oblong; 
annulus  narrow,  of  a  single  row  of  cells.     Dioicous. 

Hab.  Shady  rocks,  etc.,  rare.  Principally  in  the  South  of  England.  Fr.  rare, 
winter. 

Although  allied  to  the  last  species,  and  in  some  respects  much  resembling  it,  this 
moss  is  not  so  difficult  to  separate  from  it  as  is,  perhaps,  usually  supposed  ;  I  have 
indeed  seen  no  specimens  which  could  not  be  separated  with  the  lens  alone,  although 
I  have  frequently  seen  small  forms  of  E.  striatum  labelled  E.  striatulum,  indicating 
a  general  supposition  that  the  two  are  much  alike.  The  present  plant  is  a  far  more 
slender  moss,  and  smaller  in  all  its  parts,  with  the  branching  much  like  that  of  E. 
myosuroides,  and  indeed  with  much  the  habit  of  that  species  ;  the  leaves  much 
smaller  than  those  of  the  last,  more  finely  acuminate,  more  appressed  when  dry  in 
general  ;  and  frequently  of  a  different  form.  Those  of  E.  striatum  are  always 
markedly  triangular,  the  sides,  above  the  rounded,  cordate  base  l)eing  almost  straight 
to  apex,  while  in  the  present  species  they  are  often,  though  not  always,  rounded 
above,  so  that  the  leaf  then  has  a  decidedly  oval  outline.  The  most  marked  and 
constant  difference,  however,  is  in  the  areolation,  especially  that  of  the  base ;  E. 
striatum  and  E,  meridionale  never  showing  the  band  of  opaque,  dot-like  cells  Blling 
up  the  whole  base  of  the  leaf  to  the  nerve,  which  is  characteristic  of  the  present 
plant ;  and  the  upper  cells  in  those  are  distinctly  longer,  and  in  proportion  narrower. 
The  leaves  in  this  are  also  somewhat  less  glossy. 

E,  striatulum  is  indicated  from  the  Scotch  Highlands ;  I  have,  however,  seen 
no  Scotch  specimens  ;  it  is  distinctly  a  southern  species,  and  its  chief  distribution  is 
throughout  the  Mediterranean  region  of  Europe. 
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17.    Eurhynchium  rusclforme  Milde  (Hypnum  rusciforme 

Weis,  Braithw.  Br.  M.  Fl. ;  Rhynchostegium  rusciforme  B.  &  S., 

Schp.  Syn. ;  H,  ruscifolium  Neck.)  (Tab.  LIV.  M.). 

In  large,  robust  tufts,  bright  or  deep  green,  often  blackish, 
esj)ecially  at  base,  when  dry  glossy  with  a  bright  metallic  sheen. 
Stems  prostrate  or  pendulous,  irregularly  divided,  often  very 
long,  2-6  inches,  irregularly  branched  ;  branches  few  or  numerous, 
erect  and  arched,  or  long,  straight,  and  parallel  with  the  stem; 
short,  robust  and  obtuse,  or  longer,  more  slender  and  often  much 
attenuated  ;  rather  rigid,  or  moderately  soft.  Leaves  usually 
largej  }i'i%.  lines  long,  more  or  less  concave,  very  widely  ovate^ 
shortly  and  more  or  less  widely  pointed^  in  some  forms  obtuse ; 
margin  plane,  regularly  denticulate  all  round ;  nerve  very  thick 
at  base,  reaching  f  the  length  of  the  leaf.  Cells  very  long  and 
narrow,  linear-vermicular,  obtuse,  incrassate,  ro-20  times  as  long 
as  widey  chlorophyllose  and  usually  somewhat  opaque,  shorter  at 
apex;  at  extreme  base  large,  wide,  elliptical,  the  walls  strongly 
incrassate  -and  porose^  occupying  all  base  of  leaf^  but  reaching 
higher  at  margin  than  at  middle,  usually  chlorophyllose  and 
opaque*.  Seta  rather  short,  about  i-inch  in  length,  flexuose ; 
capsule  horizontal,  oval-oblong,  rather  large,  lid  with  a  long 
curved  beak.     Autoicous. 

Var.  j8.  alopecuroides  Brid.  Aquatic ;  in  dense  brown  or 
blackish  mats  ;  stems  floating  with  almost  simple^  slender y 
cylindrical  or  terete^  often  attenuated  divisions ;  leaves  small^ 
concave,  often  sub-obtuse^  very  closely  imbricated^  not  spreading^ 
erect  and  frequently  appressed  when  dry. 

Var.  y.  atlanticum  Brid.  Stems  robust,  denuded  at  base, 
divisions  and  branches  curved  to  one  side,  rigid  \  leaves  secund, 
homomallouSy  large. 

Hab.  Rocks  and  stones  in  and  near  streams ;  often  submerged.  Common. 
The  var.  fi  submerged,  in  mountainous  streams ;  var.  7  in  waterfalls,  both  varieties 
mostly  sterile.     Fr.  autumn. 

A  very  distinct  species,  though  more  easily  recognised  from  its  general  habit  and 
Appearance  than  from  easily  defined  structural  characters.  The  leaves,  although 
often  slightly  twisted  when  dry,  are  of  firmer  texture,  and  vary  little  in  general 
outline,  nerve,  and  areolation,  though  very  variable  in  size,  direction,  and  degree  of 
acuteness  ;  it  is  a  more  robust  plant  than  any  of  its  allies,  and  its  habit  is  constantly 
more  or  less  aquatic.  Many  varieties,  besides  those  mentioned  above,  are  described, 
but  these  appear  to  be  the  best  marked;  the  leaves  vary  much  in  direction,  being 
sometimes  spreading  and  squarrose,  even  when  dry,  sometimes  closely  imbricated, 
often  very  concave.  The  vars.  prolixum  and  inundatum  Brid.  do  not  appear  on^the 
whole  to  l>e  so  well  marked  a<^  the  varieties  described  above,  and  as  to  the  former  at 
least  it  is  very  difficult  to  get  an  idea  from  the  descriptions  of  what  it  really  is.  The 
Tar.  ahpecuroides  is  a  very  distinct  form,  often  of  a  coppery  brown,  occurring  in 
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mountain  streams,  with  the  leaves  small,  rounded-ovate,  often  obtuse,  concave, 
closely  imbricated,  so  that  the  branches  are  almost  julaceous,  soft  and  slender ;  it  is 
the  same  form  which  Wilson  describes  in  the  Bry.  Brit.  from'Leixlip,  Ireland.  A 
comparison  of  Bridel's  description  and  notes  on  the  var.  alopecuroides  leaves  no  doubt 
that  Wilson  is  right  in  referring  it  to  this  variety,  and  the  name  should  be  retained  (in 
preference  to  var.  proHxuni  Turn.)  on  account  of  its  priority,  as  well  as  its 
appropriateness  and  avoidance  of  ambiguity.  The  variety  is  I  think  as  marked  as 
any  described  under  this  species.  I  have  it  from  more  than  half-a-dozen  different 
localities,  from  N.  Wales  to  Sutherland,  in  nearly  all  maintaining  its  characters  with 
a  great  degree  of  constancy. 

The  var.  atlanticum  is  also  a  marked  variety,  with  very  robust  curved  branches, 
and  large,  strongly  homomallous  leaves. 

18.  Eurhynchium  murale  Milde  (Hypnum  murale  Hedw., 
Braithw.  Br.  M.  Fl. ;  Rhynchostegium  murale  B.  &  S.,  Schp.  8301.) 

(Tab.  LIV.  N.). 

Short,  in  low  dense  patches;  stems  divided,  1-2  inches  long, 
prostrate  ;  divisions  irregularly  pinnate,  with  shorty  sub-erect, 
straight  or  slightly  curved,  obtuse  or  sub-acute  but  not  attenuated 
branches,  somewhat  turgid,  often  sub-julaceous ;  glossy  greeny 
often  becoming  reddish.  Leaves  more  or  less  crowded,  erecto- 
patent,  when  dry  somewhat  divergent  or  closely  imbricated, 
sometimes  sub-secund,  very  concave,  sometimes  slightly  plicate 
when  dry,  \'\  line  long,  rarely  longer,  widely  elliptical-oblong, 
rounded  at  apex  and  obtuse,  apiculate  or  very  shortly  and 
widely  pointed,  not  finely  acuminate,  narrowed  at  base ;  margin 
entire  or  slightly  sinuose  below,  faintly,  rarely  more  strongly, 
denticulate  at  apex ;  nerve  wide  at  base,  then  becoming  slender, 
reaching  half-way  or  more.  Cells  linear-rhomboid,  tapering  but 
not  acute,  8-15  times  as  long  as  wide,  chlorophyllose,  the  walls 
firm ;  above  shorter  and  wider,  often  very  short  at  apex ;  at  base 
laxer,  the  angular  large,  sub-rectangular,  often  hyaline,  forming 
more  or  less  distinct,  inflated,  somewhat  pellucid  auricles. 
Perichaetial  bracts  entire,  nerveless.  Seta  i-i  inch  long;  capsule 
reddish  brown,  black  when  old,  oblong-cylindrical,  arcuate ; 
peristome  large,  orange.    Autoicous, 

Var.  p.  complanatum  B.  &  S.  Stems  more  elongated  with 
fewer  branches  ;  leaves  sub-complanate ,  less  concave, 

Var.  y.  julaceum  B.  &  S.  Branches  short,  julaceous,  obtuse ; 
leaves  densely  imbricated,  cochleariform,  obtuse. 

Hab.  Rocks,  base  of  walls,  etc.,  in  shady  situations ;  common.  The  vars. 
more  rare.     Fr.  late  winter. 

Usually  known  without  much  difficulty  by  its  shining,  close  tufts,  of  a  somewhat 
rigid  texture,  generally  with  a  rusty  reddish  tinge,  the  branches  usually  more  or  less 
obtuse  and  julaceous,  and  the  leaves  always  concave,  so  that  they  cannot  be  flattened 
out  without  splitting,  at  apex  often  cucullate,  never  longly  nor  finely  acuminate. 
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usually  only  very  slightly  acute.  The  fruit  is  usually  produced  in  great  abundance. 
The  plant  is  distinctly  a  lowland  one,  rarely  found  at  high  altitudes,  and  it  is  always  a 
rock-growing  plant,  preferring  shady,  moist  situations,  never  or  very  rarely  growing 
on  trees. 

It  has  some  resemblance  to  Brachythecium  caspitosum  and  B.  ilUcebrum ;  the 
former  however  has  usually  (but  not  always)  more  slender  branches,  and  the  leaves 
are  less  concave,  and  more  longly  and  acutely  pointed  ;  while  the  latter  is  a  less 
glossy  terrestrial  plant  of  softer  texture,  the  leaves  usually  larger,  with  more 
vermicular,  narrower  cells,  less  tapering  ut  the  ends  and  less  cb lor ophy Hose.  The 
fruiting  characters  are  quite  different. 

The  branches  arc  often  markedly  julaceous,  and  it  is  difficult  to  draw  the  line 
between  the  type  and  the  var.  JHlaceum. 

19.  Eurhynehium  confertum  Milde  (Hypnum  confertum 
Dicks.,  Braithw.  Br.  M.  Fl. ;  Rhynchostegium  confertum  B.  &  S.,. 

Schp.  Syn.)  (Tab.  LIV.  O.). 

In  low,  dense  tufts,  dull  or  bright  green,  not  very  glossy, 
slender.  Stems  short  (about  i  inch),  irregularly  branched, 
prostrate  and  adhering  by  radicles,  branches  slender,  short, 
variously  directed.  Leaves  not  crowded,  erecto-patent,  usually 
somewliat  secund,  often  strongly  so,  small,  about  %  line  in 
length,  concave,  ovate,  ovate-oblong  or  ovate-lanceolate,  shortly 
acuminate,  denticulate  over  the  greater  part  of  the  margin,, 
nerve  reaching  usually  above  the  middle ;  areolation  resembling 
that  of  E,  murale,  the  angular  rather  less  distinct.  Perichaetial 
bracts  denticulate,  thinly  nerved.  Seta  about  half-an-inch  long,, 
capsule  short,  ovate-oblong,  brownish  ;  peristome  rather  smalL 
Autoicous. 

Hab.     Stones,  stumps  of  trees,  etc.,  in  shady  places  ;  common.     Fr.  winter. 

Allied  to  the  last  species,  but  differing  in  habit,  the  more  pointed,  less  concave 
leaves,  non-julaceous  branches,  and  other  points.  It  resembles  Brachythecium 
veiutinum  in  appearance,  but  has  wider,  less  longly  acuminate  leaves,  the  seta  smooth, 
the  lid  long-beaked,  etc.     It  very  firequently  grows  mixed  with  Amblystegium  serpens, 

A  robust  form  with  complanate  leaves  has  been  distinguished  as  var.  serrulatttnt 
Brid.  ;  it  is  quite  distinct  from  the  N.  American  H,  serrulatum  Hedw. 

20.  Eurhynehium  megapolitanum  Milde  (Hypnum  mega- 
politanum  Bland.,  Braithw.  Br.  M.  Fl.  ;  Rhynchostegium 

megapolitanum  B.  &.  S.,  Schp.  Syn.)  (Tab.  LV.  A.). 

Allied  to  E,  confertum,  of  which  it  has  been  considered  a 
variety ;  much  more  robust,  in  looser  tufts,  not  adhering  to  the 
substratum  by  radicles;  divisions  long,  1-3  inches,  more  branched ; 
pale  or  yellowish  green,  shining.  Leaves  more  or  less  closely 
imbricated,  appressed  or  divergent  when  dry,  faintly  or  sharply 
denticulate,  larger,  Yi-i  line  long,  rapidly  narrowed  and  constricted 
at  base,  decurrent,  widely  ovate,  rapidly  narrowed  to  a  rather 


Digitized  by  VjOOQIC 


47^  HYPNACE/E. 

long,  narrow,  sometimes  half-twisted  acumen  ;  branch-leaves 
narrower,  ovate-lanceolate,  acuminate.  Areolation  resembling 
that  of  E.  confer  turn,  or  rather  wider,  the  angular  cells  more 
numerous  and  more  distinct,  usually  opaque,  often  reaching  to  the 
nerve.  Seta  usually  longer,  often  attaining  i  inch,  or  more, 
flexuose, 

Hab.     Stony  and  sandy  ground,  rarely  on  walls.     Rare.     Fr.  winter. 

Although  allied  to  the  last  this  appears  to  be  sufficiently  distinct,  and  is  so 
different  in  habit  that  it  is  not  so  likely  to  be  mistaken  for  that  as  for  some  other 
species,  e./i,,  certain  species  of  Brachythecium.  It  is,  however,  usually  to  be  found  in 
fruit,  and  there  is  then  no  difficulty  in  recognising  it ;  and  when  barren  may  generally 
be  known  from  any  of  the  above-mentioned  plants  by  the  form  of  the  leaf  and  basal 
areolation,  which  is  more  distinctly  marked  off  from  the  rest  of  the  cells  than  is  usual 
in  Brachythecium.  The  leaves  are  sometimes  spreading  and  sub-complanate,  some- 
times densely  imbricated  and  appressed  so  that  the  branches  are  terete. 

It  occurs,  perhaps  most  frequently,  on  sandy  and  stony  sea-shores. 

21.    Eurhynchium  rotundifolium  Milde  (Hypnum  rotundi- 

folium    Scop.,    Braithw.    Br.    M.    Fl. ;   Rhynchostegium 

rotundifolium  B.  &  S.)  (Tab.  LV.  B.). 

In  small,  soft,  straggling  tufts,  stems  creeping,  with  irregular, 
arched  or  sub-erect  branches,  slender,  dull  green.  Leaves  loosely 
imbricated,  when  dry  not  appressed  but  shrinking  and  twisted, 
soft  and  flaccid,  ovate  or  rounded  ovate,  shortly  pointed,  faintly 
denticulate  above,  not  concave,  nerve  thin,  reaching  to  middle ; 
areolation  very  lax  and  wide,  thin-walled,  rhomboid-hexagonal, 
i2-j^  ft  wide,  3-5  times  as  long,  laxer  and  sub-rectangular  at  base, 
but  not  distinct  at  angles.  Seta  short,  capsule  small,  oval-oblong. 
Autoicous. 

Hab.  On  the  ground  in  stony  places,  by  roadsides,  etc.  ;  very  rare.  Near 
Wells  (Bimtead);  Stroud  (Holmes  and  Elliotl).     Fr.  winter. 

This  very  distinct  species  has  only  been  added  to  our  moss-flora  within  the  past 
few  years,  by  the  Rev.  C.  11.  Binstead.  The  short,  rounded,  flaccid  leaves  with 
•extremely  large  cells  render  it  a  very  marked  plant ;  the  cells  in  all  the  previously 
described  species  of  the  genus  being  less  than  half  the  width,  and  often  much 
narrower. 


111.    SEMATOPHYLLUM  Mitt. 

Slender  mosses  with  creeping  stems,  resembling  Eurhynchium 
(Rhynchostegium  B.  &  S.).  Leaves  often  secund  or  sub- 
complanate,  nerveless  or  shortly  two-nerved,  areolation  narrow, 
with  2-8  large,  inflated,  pellucid  cells  at  extreme  basal  angles. 
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Capsule  small,  oblong,  lid  with  a  long  slender  beak,  seta  usually 
smooth. 

Deriv.  —  <n;/iaTo-(semato),  mark,  character,  and  i^vXkov 
(phyllon)  a  leaf,  from  the  distinct  leaf  structure. 

A  rather  large  and  very  natural  genus,  distinguished  from 
Eurhynchium  by  the  nerving  and  the  large  vesicular  angular  cells, 
from  Hypnum,  Plagiothecium  and  Amblystegium  by  the  subulate 
lid.  The  generic  name  was  somewhat  unfortunately  chosen  by 
Mitten,  since  the  authors  of  the  Bry.  Eur.  defined  and  separated 
the  species  of  this  group  as  a  sub-genus  of  Rhynchostegium  under 
the  name  of  Raphidostegium,  which  name  might  well  have  been 
retained  for  the  genus. 

(Leaves  narrowly  ovate-lanceolate,  acuminate,  almost  entire /.  demissum 

\Ls.  widely  ovate  or  rounded,  widely  pointed,  denticulate  2,  micans 

1.    Sematophyllum    demissum    Mitt.    (Hypnum  demissum 

Wils.  ;  Rhynchostegium  demissum  B.  &  S.,  Schp.  Syn. ; 

Plagiothecium  demissum  Dixon,  Handb.  Ed.  I.) 

(Tab.  LV.  L.). 

In  dense,  depressed  or  drooping  tufts,  pale  yellowish  green  or 
golden,  shining;  stems  prostrate  or  pendent,  with  short, 
irregular,  slightly  spreading  or  parallel  branches;  slender,  1-3 
inches  long.  Leaves  imbricated  all  round  the  stem  or  more 
commonly  secund,  hardly  altered  when  dry,  closely  set,  narrowly 
ovate  or  oblong-lanceolate  from  a  narrow,  not  decurrent  base, 
shortly  and  rapidly  acuminate,  pale,  with  usually  a  bright  orange 
base,  obsoletely  denticulate,  somewhat  concave  ;  nerveless  or  with 
faint  traces  of  a  single  or  double  nerve  ;  margin  reflexed  below  ; 
cells  narrowly  linear-rhomboid,  tapering,  8-12  times  as  long  as 
broad,  slightly  laxer  towards  base ;  at  mid-base  two  or  three  rows 
usually  bright  orange  ;  angular  cells  large,  hyaline,  very  few, 
a  few  marginal  above  these  small,  quadrate ;  median  basal  cells 
enlarged,  rectangular,  orange.  Seta  slender,  flexuose,  sub-erect 
or  ascending,  capsule  small,  lid  conical  with  a  long  beak. 
A  utoicous. 

Hab.  Wet,  shady  rocks,  very  rare ;  S.  W.  Ireland  ;  N.  Wales  ;  Keswick.  Fr. 
autumn. 

This  very  rare  and  distinct  plant  is  only  found  in  Britain  in  the  localities  above- 
mentioned.  It  is  very  distinct  in  habit,  mode  of  growth  and  especially  in  the  basal 
areolation.  Plagiothecium  MUhlenbeckii  shows  a  somewhat  similar  structure,  but  is 
known  by  the  non-rostrate  lid,  striate  capsules,  and  longly  acuminate,  toothed  leaves. 
5.  dernissum  grows  on  the  inclined  faces  of  rocks  in  very  wet  situations,  often  turning 
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a  bright  golden  brown  ;  it  is  usually  closely  attached  to  the  surface  of  the  rock.  The 
fruit,  which  is  rather  small  for  the  size  of  the  plant,  is  somewhat  copiously  produced 
all  along  the  stems. 

It  is  a  larger  plant  than  the  next,  with  quite  difTerent  leaves. 

2.     Sematophyllum  micans  Braithw.  (Hypnum  micans  Wils. 
non  Swartz,  Handb.  Ed.  I,  et  plur.  auct.)    (Tab.  LIX.  J.) 

Extremely  slender,  prostrate,  1-2  inches  long,  with  few, 
procumbent  or  ascending,  short,  filiform »  sometimes  flagelliform 
branches,  forming  glossy,  thin,  flat  patches  of  a  golden  green. 
Leaves  erecto-patent  or  secund  and  pointing  upwards,  minute, 
hardly  j-line  long,  very  widely  ovate  or  rounded,  shortly  and 
broadly  but  acutely  pointed,  concave;  margin  narrowly  reflexed 
below,  distinctly  denticulate,  principally  in  the  upper  half; 
nerve  short  and  double,  or  none.  Cells  short,  linear,  rather 
incrassate,  6-10  times  as  long  as  wide,  angular  6  to  8,  smaller  than 
in  the  last  species,  15-18  ft  in  diameter,  sub-quadrate,  hyaline  or 
jfolden,  reaching  some  distance  up  the  margin  and  towards  the 
nerve;  above  passing  abruptly  into  the  narrow,  linear-rhomboid 
cells.    Capsule  small,  lid  rather  shortly  rostrate.    Dioicous, 

Hab.  On  the  face  of  wet  rocks.  Very  rare ;  South  of  Ireland  ;  Borrowdale  ; 
West  Highlands.     Sterile  in  Britain. 

This  extremely  rare  and  pretty  species  forms  delicate  patches  closely  applied  to 
the  rock  sur£u:e,  resembling  Hyp.  cupresiiformt  var.  filiforme,  but  of  a  more  golden 
colour,  and  quite  different  on  closer  inspection.  The  discovery  of  operculate  capsules 
in  the  Alleghany  Mts.,  U.S.A.,  has  proved  that  it  is  out  of  place  in  Hypnum,  and  it 
finds  its  natural  home  in  the  present  genus,  side  by  side  with  S.  demissum^  than  which 
it  is  a  more  delicate  plant,  with  wider,  sub-orbicular  leaves  and  different  basal 
areolation.     It  is  (^uite  aislinct  from  any  other  of  our  mosses. 

Herzog  describes  (Rev.  Bry.  1901,  p.  76)  a  var.  badense,  more  robust,  with  well- 
defined  double  nerve  and  lart^er  angular  cells  (30  /a  in  diameter).  This  is  the  only 
record  of  the  plant  on  the  continent ;  it  is  not  rare  in  some  parts  of  the  U.S.A.,  where 
it  has  been  known  as  Hyp,  ( Rhynchostegium)  Nava-Casarea  Aust.  It  is  perhaps 
somewhat  unfortunate  that  .Austin's  specific  name  has  not  l)een  kept  up,  as  H,  micans 
Wils.  is  properly  a  synonym,  being  antedated  by  H,  micans  Swariz  (a  species  of 
Plagiothecium).  I  have  however  felt  obliged  to  retain  the  name  given  by  Braithwaite, 
lis  the  earliest  combination  under  the  present  generic  name. 


112.    PLAGIOTHECIUM  B.  &  S. 

Stems  irregularly  branched,  not  pinnate.  Leaves  (in  all  the 
British  species)  complanate  or  secund  and  homomallous,  ovate  or 
oblong-lanceolate,  often  inserted  obliquely  and  asymmetrical,  two- 
nerved  or  nerveless,  cells  rhomboid-hexagonal  or  linear,  usually 
very  chlorophyllose.  Seta  smooth.  Capsule  slender,  oblong- 
cylindric,  niypre  or  less  curved,  smooth  or  striate ;  lid  apiculate, 
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acuminate,    or    rostellate,    rarely    rostrate  or  obtusely  conical. 
Peristome  more  or  less  perfect,  pale. 

•  This  genus  is  for  the  most  part  a  very  natural  one,  the  greater 
number  of  species  being  very  distinct  in  their  flattened  stems  and 
branches  with  complanate  leaves  ;  there  are,  however,  a  few 
intermediate  species  between  this  genus  and  Eurhynchium,  which 
seem  best  placed  here,  as  they  come  very  near  some  of  the  species 
whose  position  in  the  present  genus  is  undoubted.  I  have  thought 
it  best  to  place  here  the  species  usually  known  as  Rhynchostegium 
depressum.  Its  affinity  to  Eurh,  confertum  is  undoubted,  but  it 
is  also  very  near  some  of  the  species  of  Plagiothecium  in  habit, 
etc.,  and  the  complanate,  almost  nerveless  leaves  give  it  a  marked 
claim  to  be  included  here.  In  the  absence  of  marked  structural 
characters  in  the  fruit  and  in  the  areolation,  to  separate  the  genera 
of  Hypnaceae,  the  character  derived  from  the  single  nerve  or 
otherwise  would  appear  to  be  of  considerable  importance,  judging 
from  its  constancy  in  some  of  the  well-defined  groups  of  Hypnum 
and  in  other  genera  of  the  Pleurocarps  ;  I  have  therefore  thought 
it  the  soundest  method  of  classification  (and  it  is  also  by  far  the 
most  convenient  to  students)  to  include  under  Eurhynchium  only 
those  species  with  a  single  nerve  (usually  correlated  with 
non-complanate  leaves),  and  to  unite  with  Plagiothecium  the 
double-nerved  or  nerveless-leaved  species  having  the  leaves 
complanate  or  more  or  less  secund  and  homomallous.  The  rostrate 
lid  of  the  species  in  question  is  of  course  no  objection  to  this 
arrangement,  as  in  other  species  of  Plagiothecium  it  is  quite  as 
long. 

P,  Muhlenbeckii  and  P,  latehricola,  approaching  Semato- 
phyllum  in  the  basal  areolation,  are  distinguished  by  the  shorter  lid. 

From  Amblystegium  the  present  genus  differs  in  the  longer, 
more  rhomboid  areolation,  the  nerve  always  double  or  wanting, 
the  complanate  or  secund  arrangement  of  the  leaves,  and  the  lid 
frequently  longly  acuminate  and  acute. 

Deriv.— 7rAayto-(plagio)  oblique,  and  Oy\Kiov  (thekion)  a  little 
vessel ;  from  the  usually  oblique  capsule. 

Ls.  concave,  entire,  abruptly  piliferous 4,  piliferum 

Ls.  not  abruptly  piliferous  (either  short  pointed  or  if  acuminate  gradually  tapering 

and  usually  toothed) 2 

fLs.  with  angular  cells  enlarged,  more  or  less  decurrent 3 

[Ls.  without  distinctly  enlarged  angular  cells    7 

{Ls.  over  I  line  long,  strongly  complanate 4 
Ls.  under  i  line  long,  indistinctly  complanate  or  sub-secund    6 

{Ls.  transversely  undulate,  plant  robust,  whi tish    9.  undultUum 
Ls.  not  undulate   5 
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TLs. 
SJLs. 


8 


glossy  when  dry  ;  cells  10-12  fi  wide  ;  lid  conical -acuminate  .S.  de.nticulcaum 
Ls.  shrinking,  hardly  glossy  when  dry;  cells  15-18 /a  wide;  lid  rostrate 

S^.  sihaticum 

r  Ls.  with  serrulate  acumen  ;  capsule  striated  7.  MuhUnitckit 

[Ls.  entire;  capsule  smooth  10,  latebricola 

Ls.  strongly  complanate  ;  plant  in  flattened  depressed  tufts,  or  straggling 8 

Ls.   more  or   less  secund,  or   indistinctly  complanate,  tufts  not  flattened  and 

depressed 10 

contracted  to  a  flne  acumen 9 

acute,  scarcely  acuminate,  entire  or  finely  serrulate /.  depressum 


\Ls. 

TLs.  entire,  outer  cells  of  stem  large .j.  MulUrianum 

^\Ls.  usually  with  a  few  teeth  near  apex  ;  outer  cells  of  stem  narrow 2.  elegans 

•{Et 


with  long  serrulate  acumen 6.  siUsiacum 

entire .5.  pulchellum 


1.    Plagiothecium  depressum   Dixon    (Hypnum  depressum 

Bruch ;  Rhynchostegium  depressum  B.  &  S.,  Schp.  Syn.  ; 

Isopterygium  depressum  Mitt.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LV.  C). 

In  smooth,  shining,  close  tufts  of  a  bright  or  golden  green ; 
branches  slender,  procumbent,  almost  simple,  short.  Leaves  not 
decurrent,  sub-distichous,  somewhat  depressed  on  each  side  of 
the  branches  in  two  regular  rows,  or  nearly  complanate ;  not 
crowded,  hardly  altered  when  dry,  erecto-patent,  oval-oblong, 
acute  or  shortly  acuminate,  concave,  faintly  (more  rarely 
strongly)  denticulate  in  the  upper  half;  nerve  very  short  and 
double,  or  none ;  cells  linear-rhomboid,  tapering  at  ends,  6-10 
times  as  long  as  broad,  very  chlorophyllose  ;  laxer  and  more 
pellucid  at  base,  the  angular  hardly  distinct  from  the  other 
basal  cells.  Seta  short  ;  capsule  oblong,  lid  longly  and  finely 
acuminate.     Dioicous. 

Hab.  Foot  of  trees  and  shaded  rocks  in  calcareous  districts  ;  not  common. 
Fr.  very  rare,  winter. 

Much  resembling  Eurh.  confertum  and  other  mosses  in  general  aspect,  form  of 
leaf,  etc,  this  species  may  be  known  from  all  the  species  of  Eurhynchium  by  its 
nerveless  or  shortly  two-nerved  leaves,  and  also  by  its  smooth  flat  tufts  with  nearly 
complanate  parallel  branches  ;  from  Plag.  elegans^  which  somewhat  resembles  it,  it  Ls 
known  by  the  less  |X)inled  leaves  with  wider  areolation  ;  Plag.  denticulatum  has 
almast  always  larger  leaves,  with  larger  cells,  and  the  leaves  are  decurrent  and  have 
the  margin  recurved  towards  base.  Sematophylium  dtmissum  has  quite  difl*erent 
areolation,  especially  at  the  l»ase,  and  is  autoicous  ;  and  the  habit  is  quite  distinct. 

The  cells  in  P.  depressum  are  faintly  and  minutely  papillose,  each  cell  having  a 
row  of  papillae — not  a  single  one— on  its  face ;  this  being  the  only  European  species 
in  which  such  a  structure  is  found,  though  it  occurs  in  numerous,  but  not  closely 
allied,  exotic  mosses.  The  papillae  however  seem  to  disappear  more  or  less  after 
gathering,  and  can  only  be  seen  quite  satisfactorily  in  fresh  specimens.  They  are 
best  observed  by  viewing  the  back  of  a  dry  leaf,  in  profile,  with  a  high  power. 
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2.     Plagiothecium  elegans    Sull.    (Hypnum  elegans   Hook. ; 

Isopterygium  elegans  Lindb.,  Braithw.  Br.  M.  Fl. ;  Plag. 

Borrerianum  Spr.,  Handb.  Ed.  I.,  et  mult,  auct.) 

(Tab.  LV.  D.). 

In  smooth,  low,  dense  silky  patches  of  a  pale  shining  green  ; 
branches  procumbent  or  ascending,  mostly  numerous,  slender, 
pointing  one  way,  almost  simple,  complanate.  Stems  80-120  fi, 
rarely  150  ft  in  thickness,  cells  of  outer  layer  thick-walled, 
narrow,  scarcely  wider  than  the  basal  leaf-cells.  Numerous 
axillary,  gemmiform  branchlets  are  frequently  present.  Leaves 
sub-distichous,  complanate,  or  slightly  depressed,  the  points 
frequently  pointing  downwards,  not  curved  upwards,  hardly 
altered  when  dry  and  very  glossy,  i-J  line  long,  ovate-oblong  or 
oblong-lanceolate,  gradually  narrowing  from  about  the  middle, 
then  quickly  narrowed  to  a  rather  short,  fine,  sometimes  flexuose 
acumen,  rounded  at  base  to  a  rather  narrow,  not  decurrent 
insertion,  one  wing  frequently  inflexed,  but  plane  at  margin, 
entire  except  ai  the  acumen,  which  is  more  or  less  distinctly 
denticulate,  very  rarely  entire,  most  frequently  with  two  or  three 
distinct  denticulations  on  each  side  some  way  below  apex  ;  nerve 
double,  short,  frequently  very  faint  ;  occasionally  longer  and 
reaching  half-way.  Cells  linear,  pointed,  very  narrow,  20-30 
times  as  long  as  wide,  about  80  ft  long  and  4-7  ft  wide ; 
almost  uniform  to  base,  or  with  a  very  few  at  basal  angles  sub- 
rectangular,  but  indistinct.  Capsule  shortly  and  widely  oval, 
wide-mouthed  and  somewhat  turbinate  when  empty,  horizontal 
or  sub-pendulous,  hardly  curved,  smooth ;  lid  conical,  obtusely 
pointed.     Peristome  yellow.     Dioicous. 

Var.  /?.  collinum  Wils.     Branches  erect,  leaves  sub-secund. 

Hab.  On  the  ground  in  woods,  on  non-calcareous  rocks,  etc. ;  principally  in 
mouniainous  districts.     Frequent.     The  var.  i9  rare.     Fr.  very  rare,  spring. 

There  has  been  much  diversity  of  opinion  as  to  the  identity  or  non-identity  of  our 
European  moss  with  the  American  plant  described  by  Hooker  under  the  name  of 
Hypnum  elegans.  Spruce,  who  first  described  the  European  plant,  remained  of  the 
opinion  that  the  two  were  distinct,  pointing  out  distinguishing  characters ;  but  it 
seems  to  be  shown  that  they  are  actually  identical,  and  I  have  restored  the  original 
name. 

P.  elegans  may  usually  be  recognised  without  much  difficulty  by  the  small,  non- 
decurrent,  narrowly  tapering  leaves,  and  very  narrow  areolation.  P.  silesiacum^ 
P.  MiilUrianum^  P,  dentictilatum^  and  P.  depressum  are  the  only  ones  which  are  at 
all  liable  to  be  confounded  with  it ;  the  differences  between  it  and  the  two  former  are 
pointed  out  under  those  species.  P,  denticulatum  is  as  a  rule  larger,  with  larger, 
more  shortly  and  widely  pointed  leaves,  having  much  laxer  areolation,  the  cells  more 
than  twice  as  long  and  twice  or  even  four  times  as  wide ;  in  the  var.  aptychtis 
however  there  is  a  much  nearer  approach  to  the  present  plant ;  but  the  leaves  are 
rarely  so  finely  pointed,  the  cells,  so  fieur  as  I  have  observed  them,  are  hardly  ever  less 


FI 


Digitized  by  VjOOQIC 


482  HYPNACEi€. 

than  120  fi  in  length,  usually  140-160 /u  in  the  smallest  forms,  and  5-7  /a  wide  at  the 
least,  whereas  in  the  present  species  they  are  distinctly  shorter  and  constantly  narrow, 
while  the  basal  areolation  and  structure  is  quite  distinct,  the  present  plant  having  the 
leaves  rounded  and  narrowed  at  base  to  the  insertion,  and  not  decurrent,  with  the 
cells  almost  uniform  to  the  base,  while  in  P.  deniiculaium  they  are  not  rounded  at  the 
angles,  but  straight,  decurrent,  and  with  much  laxer  basal  cells.  The  inflorescence  is 
also  an  important  character.     The  fruit  is  quite  distinct,  but  is  very  rarely  found. 

P,  depressum  is  much  like  the  present  species  in  habit,  but  the  leaves  are 
smaller,  narrower,  and  not  finely  acuminate,  with  much  shorter  and  wider  cells. 
P.  Muhlenheckii  differs  in  the  inflated  angular  cells,  autoicous  inflorescence  and 
striated  capsule. 

P.  elegans  usually  produces  bundles  of  fusiform  oflshoots  in  the  axils  of  the 
leaves,  bearing  minute  rudimentary  leaves ;  these  are  sometimes  very  abundant  and 
conspicuous,  and  may  then  be  relied  upon  as  a  distinctive  character,  though  they  are 
not  always  present. 

3.  Plagiothecium  MUllerianum  Schp.  (Isopterygium  Muelleri 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LXV.  B.). 

In  pale  or  yellowish  green,  very  glossy,  lax  patches,  with 
long,  straggling,  simple,  flattened  branches,  1-2  inches  long  or 
more ;  frequently  very  slender  with  dense  small-leaved  flagel- 
lifoftn  branchlets ;  stems  and  branches  thick,  1^0-200  fi  in 
diameter,  frequently  more  ;  cells  of  outer  layer  very  large,  thin^ 
walled,  16-28  ft  wide,  3-4  times  the  width  of  the  lower  basal  cells. 
Leaves  rigid,  scarcely  altered  when  dry,  less  divergent  than  in  the 
allied  plants,  pointing  forward  and  usually  curved  upwards  at 
the  points  so  that  the  surface  of  the  frond  is  concave ;  ovate- 
lanceolate,  gradually  narrowed  upwards,  then  rather  abruptly 
longly  apiculate  ;  concave,  not  decurrent ;  margin  plane,  quite 
entire ;  nerve  double,  extremely  faint  and  short.  Cells  very 
narrow,  80-100  ft  long  and  j-5  ft  wide,  scarcely  altered  at  base 
and  angles.  Capsule  very  small,  smooth,  erect  or  inclined,  lid 
shortly  and  obtusely  rostellate.     Dioicous. 

Hab.  In  crevices  of  rocks  and  in  rotting  stumps  at  high  altitudes,  very  rare  ; 
Perthshire ;  Argyllshire ;  Sutherland.     Fr.  late  autumn,  not  found  in  Britain. 

A  rare  and  till  recently  little  understood  moss,  owing  to  its  frequent  appearance 
in  a  reduced  flagelliform  state,  in  which  condition  it  resembles  P,  fmlehellum  var. 
nitidulum^  with  which  it  has  been  usually  compared.  In  its  typical  growth  however 
it  is  a  very  different  and  much  larger  plant,  in  its  denser  forms  superBciaHy 
resembling  P,  eUgans^  but  as  a  rule  of  much  more  straggling  growth,  highly  glossy, 
and  always  recognisable  at  once  by  the  stout  stem  and  the  form  of  the  frond,  which 
is  usually  concave  above,  and  always  narrow  in  proportion  to  the  length  of  the  leaves, 
and  guite  distinct  from  any  of  our  other  species  of  Plagiothecium,  P.  stUsiacum 
diflering  entirely  in  the  much  less  rigid,  more  flexuose,  toothed,  longly  acuminate 
leaves  and  non-complanate  branches.  The  cells  are  narrower  than  in  any  of  our 
other  species,  and  the  large  "sphagnoid  "  outer  cells  of  the  stem  will  separate  it  in 
all  its  forms  from  the  allied  plants.  It  fruits  very  rarely  and  usually  sparingly. 
P.  pulchellum  and  its  var.  nitidulum  sometimes  grow  mixed  with  it,  and  are  a  little 
difficult  at  times  to  separate. 
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4.  Plagiothecium  piliferum  B.  &  S.  (Leskea  pilifera  Swartz). 

In  flat  tufts,  bright  green  or  yellowish,  glossy ;  intermediate 
in  size  and  habit  between  P.  denticulatum  and  P,  elegans. 
Leaves  sub-complanate,  not  widely  spreading,  widely  ovate- 
oblong,  very  concave,  abruptly  contracted  to  a  flexuose  piliform 
point  of  varying  length,  at  base  very  narrowly  decurrent ; 
msLTgin  entire,  very  narrowly  recurved  for  the  greater  part  of  its 
length  ;  nerve  very  short  and  double,  or  obsolete.  Cells  very 
narrow,  4-6  ft  wide,  and  50-70  \i.  long,  very  little  altered  to  base, 
at  extreme  basal  angles  a  few  wide,  rectangular,  hyaline.  Seta 
rather  short,  slender,  pale  red.  Capsule  pale  brown,  thin-walled, 
narrow  with  a  distinct  tapering  neck,  sub-erect  or  more  inclined, 
symmetrical  or  somewhat  curved,  when  dry  slightly  contracted 
below  the  mouth,  faintly  and  irregularly  striate.  Lid  conical,  not 
very  acute.     Peristome  pale,  cilia  wanting,    Autoicous. 

Hab.  Among  boulders  and  in  rock  crevices  on  mountains ;  very  rare ;  Ben 
Lawers,  1902  (Duncan  and  /ones  J,     Fr.  summer. 

A  widely-spread  moss  among  the  higher  mountain  ranges  of  the  Continent,  but 
unknown  in  Britain  until  detected  by  Mr.  J.  B.  Duncan  m  some  gatherings  made 
upon  Ben  Lawers  as  recorded  above.  The  concave,  piliferous  leaves  render  it  easy  of 
recognition,  although  the  hair-points  may  be  very  inconspicuous  upon  some  branches. 
It  usually  fruits  freely.  The  determination  was  unfortunately  made  too  late  for 
the  plant  to  be  figured. 

5.  Plagiotliecium  pulchellum  B.&S.  (Hypnum  pulchellum 
Dicks. ;  Isopterygium  pulchellum  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LV.  F.). 

Very  slender,  forming  small  tufts  of  a  bright  green,  with  a 
metallic  sheen  ivhen  dry,  often  intermixed  with  other  mosses. 
Stems  creeping,  short,  with  numerous  erect,  curved,  very  slender 
branches,  i-inch  long  or  less.  Branch-leaves  i  line  long,  usually 
slightly  falcate  and  regularly  homomallous,  not  complanate, 
hardly  altered  when  dry,  very  glossy,  narrowly  triangular, 
gradually  narrowed  from  immediately  above  the  wide,  not 
excavate  nor  decurrent  base,  to  a  very  fine  but  not  very  long 
acumen,  entire,  plane  at  margin,  nerveless  or  with  very  faint 
traces  of  a  nerve.  Cells  linear,  extremely  narrow,  5-8  fi  wide  and 
15-20  times  as  long  or  more,  pointed,  almost  uniform;  about  two 
rows  at  base  short,  wider,  sub-oval,  but  not  distinct  at  angles  nor 
forming  auricles.  Seta  slender,  red,  i-J.inch  long,  capsule  small, 
very  variable,  usually  oblong  with  a  tapering  neck,  sub-erect  and 
slightly  curved,  with  a  rather  wide  mouth ;  sometimes  very 
short,  almost  symmetrical,  or  more  strongly  curved,  and  almost 
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horizontal,  frequently  hardly  tapering  at  neck,  especially  before 
the  fall  of  the  lid  ;  greenish  brown,  reddish  brown  when  empty. 
Lid  conical,  apiculate.  Peristome  teeth  densely  barred ;  cilia 
moderately  developed.     Autoicous. 

Var.  j8.  nitidulum  Husn.  (Hypnum  nitidulum  Wahl. ;  Flag, 
nitidulum  B.  &  S.,  Schp.  Syn. ;  Isopterygium  pulchellum  var. 
nitidum  Lindb.,  Braithw.  Br.  M.  FL).  \n  flatter,  more  prostrate 
and  straggling  tufts,  branches  spreading,  not  eiQci^^complanater 
leaves  sub-distickous, 

Hab.  Crevices  of  rocks  and  among  mosses  on  mountains,  frequent.  The  var. 
i9  more  rare.     Fr.  summer. 

A  very  pretty  species,  sometimes  forming  rather  dense  tufts,  at  others  growing 
intermixed  with  other  mosses,  among  which  it  interlaces  itself  and  becomes  incon- 
spicuous. The  leaves  are  usually  described  as  sub-corn  planate  and  rarely  sub-secund, 
but  in  every  specimen  I  have  seen,  when  not  distinctly  the  var.  niiidulumy  they  are 
markedly  homomallous,  although  with  a  somewhat  distichous  insertion  ;  and  any 
tendency  to  spread  out  and  become  complanate  is  distinctly  exceptional.  The  variety 
is  very  different  in  habit  from  the  usual  form,  with  the  leaves  regularly  complanate 
and  the  branches  therefore  flattened,  prostrate,  and  not  erect  nor  ascending ;  the 
leaves  are  perhaps  a  little  larger  and  more  longly  acuminate  in  general,  and  the 
colour  often  of  a  deeper  green,  but  even  these  characters  are  inconstant,  and  the 
others  frequently  given,  as  to  the  form  and  direction  of  the  capsule,  the  aggregation 
or  otherwise  of  the  male  flowers,  are  quite  valueless. 

If  attention  be  paid  to  the  form  of  the  leaf,  especially  at  its  base,  there  will  be  no 
difficulty  in  distinguishing  this  species  from  all  the  allied  plants  ;  in  P.  latebricola  and 
others  the  leaves  are  tfz/a/^-lanceolate  and  decurrent.  P,  eltgans  is  usually  larger, 
with  the  leaves  wider,  complanate  or  decurved,  almost  always  denticulate  above. 
P.  MiilUrianum  in  its  slender  forms  alone  can  be  mistaken  for  it,  but  is  known  under 
the  microscope  by  the  still  narrower  areolation  and  large  cuticular  cells  of  the  stem  and 
branches.  Hypnum  incurvatum  differs  in  the  leaves  not  sub-distichous  nor  com- 
planate, more  narrowly  lanceolate  with  numerous  distinct  angular  cells. 

6.     PlagrlOthecium  Silesiacum  B.  &  S.  (Hypnum  silesiacum 

Selig. ;  Isopterygium  repens  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LV.  G.). 

Moderately  robust,  stem  creeping,  with  irregular  branches 
i-i  inch  long,  procumbent  and  often  rooting  at  their  tips, 
frequently  attenuated  at  apex ;  forming  flat,  loose,  shining  tufts, 
pale  or  yellowish  green.  Branch-leaves  spreading  when  dry, 
more  strongly  so  when  moist,  frequently  somewhat  distichous  and 
complanate  at  base,  almost  always  secund  and  curved  upwards  at 
the  points,  especially  towards  the  tips  of  the  branches ;  ^  line 
long  or  rather  more,  triangular-lanceolate  or  oblong-lanceolate, 
tapering  to  a  long,  narrow,  almost  filiform  acumen,  flexuose 
when  dry,  at  base  slightly  narrowed,  not  decurrent  and  hardly 
excavate ;  margin  plane,  denticulate,  the  acumen  rather  remotely 
and  sharply  toothed ;  nerve  double,  short  and  faint.  Cells  linear, 
10-15  times  as  long  as  wide,  laxer  towards  base,  a  few  at  extreme 
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base  sub-rectangular,  but  hardly  distinct.  Seta  J-i  inch  long; 
•capsule  rather  large,  /  line  long,  cylindric,  curved,  not  striate; 
lid  conical,  obtuse.  Peristome  teeth  densely  barred ;  cilia  well 
-developed.    Autoicous. 

Hab.  Rotten  tree  trunks  in  woods,  principally  in  sub-alpine  districts.  Very 
rare ;  Kent ;  Yorkshire.     Fr.  summer. 

Known  from  P,  MuhUnbeckii  by  the  smooth  capsule  and  the  al)sence  of  distinct 
-angular  cells ;  from  P,  eUgans  by  the  secund,  more  flexuose  leaves  curved  upwards, 
with  longer,  more  tapering  acumen,  and  especially  by  the  autoicous  inflorescence ; 
from  P.  Mullerianumy  P.  pulchellum^  and  P.  latebricola  by  the  larger  size,  larger, 
toothed  leaves,  etc.  The  remaining  species  have  the  leaves  shortly  pointed,  not 
longly  acuminate. 

7.  Plagrlotheolum  MiiMenbeokil  B.  &S.  (Hypnum  Muhlen- 
beckii  Hartm. ;  Plagiothecium  striatellum  Lindb.,  Handb.  Ed.  I., 

Braithw.  Br.  M.  Fl.)  (Tab.  LV.  H.). 

Slender,  in  rather  dense  low  tufts,  dark  or  yellowish  green, 
-shining.  Branches  ascending,  straight  or  lightly  curved,  brittle ; 
branch-leaves  imbricated  in  two  rows,  complanate  or  secund  with 
the  points  curved  upwards,  widely  ovate-acuminate  or  sometimes 
triangular-ovate,  tapering  to  a  long  fine  acumen  which  is  flexuose 
and  shining  when  dry,  serrulate  at  margin,  especially  above,  very 
faintly  two-nerved;  margin  plane.  Cells  rather  short,  8-15  times 
as  long  as  broad,  linear,  slightly  laxer  at  base,  at  basal  angles 
wider,  sub-rectangular,  then  suddenly  large,  inflated,  hyaline  or 
orange,  few,  forming  very  distinct  decurrent  auricles.  Capsule 
oblong-cylindric  with  a  tapering  neck,  curved,  at  first  smooth, 
when  empty  irregularly  but  distinctly  striate  ;  lid  conical,  rather 
obtuse.     Autoicous. 

Hab.  On  the  ground  and  rocks  on  mountains,  rare;  Highlands  of  Scotland. 
Fr.  autumn. 

Resembling  P.  siUsiacum^  to  which  it  is  indeed  allied,  but  more  slender,  with 
distinctly  wider,  more  complanate  leaves,  smaller,  striated  capsules,  and  especially 
characterised  by  the  inflated  hyaline  cells,  clearly  marked  off  from  the  other  basal 
-cells,  and  forming  the  deairrent  part  of  the  leaf-base.  It  is  somewhat  variable  in  size, 
mode  of  growth  and  colour.  I  have  gathered  a  compact  form  on  Ben  More  in 
Sutherland  with  the  branches  all  erect  and  densely  crowded. 

The  specific  name  striatellum  has  priority  over  MuhUnbeckii^  but  the  combination 
P.  Miihlenbeckii  is  the  earliest  name  under  the  present  genus,  and  should  therefore  be 
■adopted. 

8.  Plaglotheoium  dentioulatum  B.  &  S.  {Hypnum  denticu- 

latum  L.)  (Tab.  LV.  E.). 

Very  variable  ;  the  following  description  applies  to  what  may 
be  considered  the  most  typical  group  of  forms  (sub-spec,  sulcatum 
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Spruce).  Tufts  flattened,  pale  shining  green,  especially  wheit 
dry  ;  moderately  robust,  branches  ascending,  complanate,  more 
or  less  elongated.  Leaves  of  branches  not  crowded,  sub-aistichous 
and  complanate,  somewhat  spreading,  when  dry  little  altered, 
usually  slightly  waved  but  not  much  shrunken,  glossy,  usually 
slightly  concave,  large,  \'i\  lines  long,  oval-oblong  or  widely 
oblong-lanceolate,  shortly  acute,  scarcely  acuminate,  rather  wide 
and  decurrent  at  base,  with  one  or  both  margins  very  narrowly 
recurved,  entire  except  at  the  extreme  tip,  where  there  are  almost 
constantly  a  very  few  distinct  denticulations  ;  nerve  variable^ 
forked,  almost  obsolete  or  reaching  (one  or  both  branches)  to  a 
third  the  length  of  the  leaf.  Cells  hexagonal-rhomboid,  large, 
wide,  JO'i^  times  as  long  as  broad,  120-160  ft  long,  lo-i^  fi  wide,. 
very  chlorophyllose,  thin-walled ;  gradually  becoming  laxer,  more 
rectangular  and  pellucid  at  base,  the  angular  especially  large, 
sub- rectangular,  hyaline,  decurrent,  but  not  clearly  defined  from 
the  rest  of  the  basal  cells.  Seta  long,  i-ii  inches ;  capsule  rather 
large,  about  i  line  long,  sub-erect,  cylindrical  with  a  distinct  neck, 
dull  brown,  slightly  curved  or  nearly  straight,  distinctly  striate 
•when  dry  and  empty.  Lid  conical,  obtusely  or  acutely  acuminate ^ 
or  rostellate.    Autoicous,  male  flowers  near  the  perichaetium. 

Var.  li,  aptychus  Spr.  (as  sub-spec).  Smaller ;  leaves 
narrower,  more  narrowly  acute  or  shortly  acuminate,  the  points 
often  hooked  and  decurved,  cells  narrower,  6-10  ft  wide.  Seta 
shorter,  capsule  small,  (J  line)  horizontal,  oblong:,  neck  indistinct 
or  none ;  when  dry  and  empty  wide-mouthed,  oblong-cylindrical , 
strongly  curved,  not  striate,  brown  at  back,  usually  paler  below ; 
lid  conical,  hardly  acuminate,  short. 

Var.  y.  majus  Boul.  Tall,  luxuriant,  2-5  inches  long. 
Leaves  large,  somewhat  tapering  and  acute,  usually  shrinking 
considerably  when  dry,  the  nerve  usually  long  and  distinct,  cells 
large,  wide,  capsule  large,  long,  narrowly  cylindrical,  arcuate,, 
striate  ;  lid  rostellate,  the  beak  often  long. 

Var.  S.  obtusifolium  Hook.  &  Tayl.  (var.  Donii  Lindb.,. 
Braithw.  Br.  M.  Fl.).  Leaves  concave,  shortly  and  widely  ovate, 
rounded  at  apex  and  minutely  apiculate,  or  rarely  obtuse,  not 
tapering  nor  acuminate,  soft ;  cells  lax. 

Hab.  On  the  ground,  roots  of  trees,  rocks,  etc.,  chiefly  in  woods.  Common. 
The  var.  aptychus  much  less  common.  The  var.  niajus  in  damp  mountainous  woods,, 
frequent.     The  var.  obtusifolium  on  mountains,  not  common,     rr.  summer. 

In  addition  to  the  above-mentioned  varieties  there  are  numerous  other  forms 
which  have  been  named  and  described  of  more  or  less  importance  ;  the  var.  densum 
Schp.,  a  short,  closely  tufted  form  with  short  branches  and  crowded  leaves,  is  one  of 
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the  most  marked  ;  I  have  gathered  this  with  very  small,  smooth,  almost  symmetrical 
capsules  as  described  by  Whimper,  etc.,  and  if  this  is  a  constant  accompaniment  the 
plant  would  be  well  deserving  rank  as  a  variety ;  Spruce,  however,  mentions  it  as 
possibly  belonging  to  his  sub-species  sulcatum  (die  type  as  described  in  this  work), 
and  should  forms  occur  with  the  capsule  striated,  the  plant  would  have  to  be  looked 
upon  as  only  a  dwarf  form. 

I  have  generally  found  the  typical  form  and  the  var.  aptyckus  very  distinct,  but 
Mr.  Bagnall  tells  me  that  he  finds  both  smooth  and  striate  capsules  in  the  same  tuft, 
and  I  ^ve  several  specimens  with  **  sulcatum  '*  leaves  but  smooth  capsule ;  the  leaf 
characters  of  var.  aptyckus  are  however  well  marked,  and  on  the  whole  this  variety 
appears  to  be  a  very  distinct  one.  As  pointed  out  by  Spruce,  hooked  leaves  are  in 
this  species  usually  correlated  with  a  hooked  capsule. 

In  reference  to  the  var  obtusifolium  Hook.  &  Tayl. ,  Spruce  observes  that  he  has 
never  seen  any  form  with  obtuse  leaves  as  described  above,  and  it  is  certainly  true  that 
in  the  form  in  question  the  leaves,  while  rounded  at  the  summit,  are  usually  apiculate, 
but  I  have  gathered  this  variety  on  Ben  Lawers  and  elsewhere  bearing  some  leaves 
which  are  actually  obtuse,  and,  if  the  name  be  somewhat  ill-chosen,  the  variety  is  a 
fairly  well-marked  one  ;  it  appears  to  be  usually  barren,  and  is  mostly  of  a  deep  green 
colour  and  soft  in  texture. 

The  present  species  is  sometimes  so  slender  as  to  resemble  P,  pulchellum^  P. 
eUganSf  etc.,  but  may  always  be  known  by  its  decurreni  leaves  with  large  wide  cells 
and  lax  basal  areolation,  except  as  regards  P,  stlvaticum.  For  its  relationship  to  the 
latter  the  student  is  referred  below. 

*  Plagriotheoium  silvatioum  B.  &  S.  (Hypnum  syhaticum  L.) 

(Tab.  LV.  I.). 

Closely  allied  to  P,  denticulatum,  and  sometimes  hardly  or 
not  separable  from  the  var.  majus  of  that  plant  except  by  the 
dioicous  inflorescence  and  the  always  smooth  capsule.  It  is 
usually,  however,  very  different  in  habit  from  ordinary  P. 
denticulatum,  and  will  as  a  rule  be  easily  identified  from  the 
following  description.  Tufts  large,  dull  deep  olive  green,  usually 
with  a  lurid  yellowish  tinge  ;  more  robust  than  P.  denticulatum, 
the  leaves  larger,  less  regularly  complanate,  but  not  hooked  nor 
sub-secund,  widely  spreading,  when  dry  much  shrinking  and 
somewhat  twisted,  so  as  not  to  overlap  one  another  and  thus 
appearing  distant,  not  or  scarcely  glossy,  i-ij  lines  long,  widely 
ovate-lanceolate,  more  narrowed  at  the  base  and  more  tapering 
above,  acute,  entire  or  obsoletely  denticulate  at  apex,  margin 
plane,  nerve  usually  very  faint ;  cells  large,  wide,  hexagonal- 
rhomboid,  8-10  times  as  long  as  wide,  100-160/*  long,  about  16  [t* 
in  diameter.  Seta  long,  capsule  large,  \\  lines  long,  cylindrical 
with  a  tapering  neck,  inclined,  slightly  curved,  smooth,  not 
striate ;  lid  conical  with  a  more  or  less  elongated  beak,  sometimes 
distinctly  rostrate,  Dioicous;  male  flowers  numerous  on  the 
lower  half  of  the  branches. 

Var.  j^.  Sullivantiae  Spr.  fPlag,  Sullivantix  Schp. ;  var. 
/?^^«V  Lindb.,  Braithw.  Br.  M.  Fl.).  Xj^^lV^s  glossy  when  dry ,  less 
distinctly  cpmplanate  ;  nerve  long  and  rather  strong,  cells 
narrower,  lid  shorter. 
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Var.  y.  succulentum  Wils.  (Flag,  succulentum  Lindb.. 
Braithw.  Br.  M.  Fl.).  Robust ;  leaves  large  ;  fertile  flowers 
large,  tumid,  occasionally  synoicous. 

Hab.  Peaty  soil,  rocks,  etc.,  in  woods.  Common.  The  var.  /8,  Kirkstone 
Pass  (Stabler) ;  the  var.  7  very  rare  ;  Cheshire  ;  Yorkshire  ;  N.  Wales.  Fr. 
rather  rare,  summer. 

The  above  description  will  render  it  as  a  rule  fairly  easy  to  distinguish  the 
present  plant  from  P.  denticulcUum^  especial  attention  being  paid  to  the  general 
colour  and  dullness  of  the  tufts,  the  leaves  much  shrinking  and  scarcely  glossy  when 
dry,  the  plane  margins  and  lax  cells,  the  smooth  capsule,  long  lid,  and  dioicoiLS 
inflorescence.  When  a  difficulty  arises  it  is  not,  as  a  rule,  owing  to  this  plant 
approaching  P,  denticuiatum  ;  for  although  a  somewhat  variable  moss,  the  varieties 
of/*,  silvatiaim  depend  as  a  rule  on  structural  details  rather  than  on  difference  of  habit, 
and  its  general  appearance  is  a  fairly  constant  one.  (A  form  with  erect  branches  and 
leaves  scarcely  complanate,  var.  orthocladum  Schp.,  has  been  gathered  in  Caithness  by 
the  Rev.  D.  Lillie.)  But  P.  denticuiatum  is  extremely  multiform  in  habit  as  well  as 
other  points,  and  in  the  var.  majus  especially  it  approaches  so  near  P.  sitoaticum  that 
one  is  finally  obliged  to  admit  that  there  is  nothing  but  the  difference  of  inflorescence, 
and  perhaps  the  striation  or  otherwise  of  the  capsule,  to  separate  the  two.  (Even  the 
inflorescence  has  been  shown  to  be  at  limes  very  unstable  ;  cf.  Rev.  Bry.,  1902, 
p.  115.)  The  leaves  in  that  variety  are  often  shrunken  when  dry  exactly  as  in 
P,  sUvaticum^  with  a  varying,  often  slight  degree  of  glossiness,  the  cells  large,  fully  as 
wide  as  in  this  plant,  the  margin  often  plane,  the  cap.sule  long  and  narrow,  the  lid 
decidedly  rostrate ;  it  thus  recedes  far  from  typical  /*.  denticuiatum^  which  is  at  once 
recognised  by  its  pale  shining  leaves,  hardly  altered  when  dry,  and  other  points.  As 
regards  the  capsule,  almost  every  author  describes  that  of  P.  silvaticum  as  smooth  or 
striated,  Limpricht  describes  it  as  striated  only,  and  Ilusnot  figures  it  with  striae ; 
Spruce  however  declared  that  he  had  never  seen  a  dioicous  plant  bearing  the  ordinary 
characters  of  P,  silvaticum^  which  had  striated  capsules,  and  my  own  observation 
entirely  supports  this  view.  The  discrepancy  can  perhaps  be  accounted  for  on  the 
supi^osition  that  the  various  authors  in  question  have  assumed  luxuriant  forms  of 
P.  denticuiatum  (the  var.  majus  Boul.)  to  be  the  dioicous  P,  silvaticum^  with  striate 
capsules  ;  this  assumption,  though  seemingly  a  bold  one,  is  the  less  so  from  the  fact 
that  the  resemblance  of/*.  denticulcUum  in  the  above  forms  to  P.  silvaticum  in  foliage, 
lid  of  capsule,  etc.,  has  been  very  little  realised  until  lately,  most  authors  giving  the 
shrinking!  leaves,  wide  cells  and  longly-beaked  lid  as  confined  to  and  characteristic  of 
P.  silvaticum^  whereas  there  is  not  the  least  doubt  that  they  are  found  equally  on 
autoicous  plants,  l)elonging  therefore  to  P.  denticulcUum,  I  am  therefore  inclined  to 
think  with  Spruce  that  a  striate  capsule  has  not  as  yet  been  clearly  proved  to  be  ever 
associated  with  a  dioicous  inflorescence,  at  all  events  in  our  British  plants, — the 
continental  plants  of  this  group  seem  to  differ  curiously  from  ours ; — in  any  case  the 
character  cannot  be  held  a  very  important  or  a  very  useful  one,  since  both  forms  of 
capsule  occur  in  P.  denticuiatum. 

The  var.  Sulltvantia  supplies  an  additional  argument  in  favour  of  uniting  the 
present  plant  with  P,  denticuiatum^  since  it  approaches  the  latter  in  the  glossy 
leaves,  short  lid,  etc,  in  just  those  characters  which  are  held  to  be  the  most  constant 
as  distinguishing  the  two,  with  the  exception  of  the  inflorescence. 

Specimens  of  the  var.  succulentum  which  I  gathered  at  Aber,  in  1892,  and  which 
were  verified  by  Boswell,  have  the  flowers  all  with  archegonia  only,  so  far  as 
examined  ;  it  appears  to  be  only  by  exception,  and  possibly  a  pathological  condition, 
that  the  flowers  in  Wilson's  and  continental  specimens  are  occasionally  synoicous. 

P.  silvaticum  is  usually  found  barren,  but  when  fertile  the  fruit  is  produced  in 
abundance. 
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9.    Plagiotheoiuin  undulatiim  B.  &  S.  (Hypnum  undulatum 
L.)  (Tab.  LV.  J.). 

Robust,  in  large  soft  spreading  masses,  the  branches  long, 
broad,  flat,  frondiform,  2-4  inches  long  or  even  more,  procumbent, 
pale  green  or,  especially  when  dry,  almost  white,  hardly  glossy. 
Leaves  very  large,  i%'2  lines  long,  complanate,  strongly 
transversely  undulate,  when  dry  little  altered,  often  flexuose  and 
incurved  at  the  tips,  widely  ovate-oblongs,  broadest  near  the  base 
and  thence  gradually  narrowed  but  not  tapering,  at  apex  shortly 
and  narrowly  acuminate  or  merely  acute,  entire  or  with  a  few 
denticulations  at  the  tip,  rounded  at  base  to  a  narrow  decurrent 
insertion,  shortly  two-nerved.  Cells  large,  linear  with  longly 
tapering  ends,  thin-walled,  15-20  times  as  long  as  broad,  at  mid- 
base  becoming  shorter  and  laxer,  at  decurrent  angles  rectangular, 
hyaline,  but  not  well-defined  from  the  others.  Seta  long,  i%'2 
inches ;  capsule  large,  i%'2  lines  long,  cylindrical,  curved  and 
inclined,  sometimes  strongly  arcuate  and  horizontal  when  empty, 
striated  when  ripe  ;  lid  conical  with  a  rather  stout  and  moderately 
long  beak.     Dioicous. 

H  AB.  Damp  rocks  and  on  the  ground,  principally  in  mountain  woods.  Frequent. 
Fr.  summer,  nut  uncommon. 

A  splendid  plant  when  growing  and  fruiting  luxuriantly,  as  it  may  frequently  be 
found  in  rocky  hollows  and  wet  banks  in  woods  <m  our  mountains  ;  it  is  perhaps 
more  like  Ntckera  crtspa  ihan  any  of  our  mosses,  but  cannot  be  mistaken  for  that  or 
any  other  species,  the  large  size  and  pale  colour  making  it  at  once  conspicuous.  It 
does  not  vary  greatly,  but  in  dry  places  the  branches  become  shorter,  with  more 
densely  imbricated  less  complanate  leaves.  It  occurs  in  lowland  woods,  etc.,  but  is 
then  generally  barren  ;  in  more  elevated  localities  the  fruit  is  not,  however, 
uncommon. 

10     PlagiOtheoium  latebrloola  B.  &  S.    (Leskea  latebricola 
Wils.)  (Tab.  LV.  K.). 

Slender,  in  small  dense  tufts,  of  a  bright  shining,  often 
yellowish  green.  Stems  with  numerous  branches,  short,  hardly 
I  inch  long.  Leaves  sub-complanate,  concave,  spreading  at  the 
points  and  often  sub-secund,  small  (about  \  line),  ovate-lanceolate, 
more  or  less  finely  acuminate,  decurrent  at  base,  entire,  plane  or 
slightly  revolute  at  margin,  nerve  very  short  and  faint,  sometimes 
almost  wanting ;  cells  linear,  pointed,  thin-walled,  about  15  times 
as  long  as  wide,  laxer  at  base,  at  decurrent  angles  large,  well- 
defined,  rectangular,  hyaline.  Seta  short,  capsule  small,  oblong, 
erect,  symmetrical;  lid  conical,  apiculate.  Peristome  teeth 
linear,  remotely  barred ;  cilia  none  or  rudimentary.     Dioicous. 
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Hab.  On  decaying  wood,  roots  of  ferns,  etc.,  in  woods,  in  moist  situations,  rare.. 
Fr.  summer. 

A  slender,  delicate  plant,  growing  in  similar  situations  and  often  in  company  witb 
P,  denticulatum.  It  is  most  like  P.  pulchellum^  but  will  be  recognised  by  the  ovaU- 
lanceolate  leaves  distinctly  decurrent  at  base  with  large  hyaline  cells. 

The  forma  gef/tniascens  Ryan  &  Hagen,  with  numerous  cylindrical  green  jointed 
gemmae  from  the  tips  of  the  leaves  or  axillary,  has  been  gathered  in  Kent  and  Sussex. 


113.    AMBLYSTEQIUM  B.  &  S. 

Plants  of  differing  habit  and  branching,  rarely  pinnate  ; 
as  a  rule  preferring  moist  situations.  Leaves  usually  small,  mostly 
more  or  less  ovate-acuminate,  usually  imbricated  all  round  the 
stem,  not  complanate  nor  strongly  falcate,  though  frequently 
moderately  falcato-secund ;  nerve  single  or  rarely  none.  Cells 
more  or  less  parenchymatous,  short,  often  less  than  5  times  as 
long  as  wide,  usually  rhomboid-hexagonal.  Seta  smooth  ;  capsule 
narrow,  more  or  less  cylindrical,  usually  curved :  lid  conical, 
obtuse  or  apiculate,  rarely  more  longly  acuminate. 

An  ill-defined  genus,  founded  by  Bruch  &  Schimper 
principally  on  the  mode  ol  branching  (not  pinnate  as  frequently  in 
Hypnum),  the  areolation,  and  the  short,  not  rostrate  lid.  I  have 
followed  De  Notaris  and  Husnot  in  placing  here  Hypnum 
filicinum  and  the  allied  species  with  similar  areolation  ;  in  spite  of 
its  resemblance  to  H.  commutatum  the  areolation  must  be  held  of 
more  importance,  and  H.  filicinum  is  clearly  in  an  anomalous 
position,  from  this  point  of  view,  when  placed  in  that  group.  Its 
affinity  to  A.  irriguum,  etc.,  is  also  obvious,  and  I  think  nothing 
is  lost  by  making  this  change  ;  while  by  so  doing  and  by  removing 
A .  riparium  to  Hypnum  the  present  genus  is  rendered  a  fairly 
natural  one,  based  principally  on  this  character  of  the  cell 
structure.  The  latter  species  is  clearly  in  an  anomalous  position 
in  the  present  genus,  the  areolation  being  totally  distinct  and 
much  more  like  that  of  Hypnum  aduncum,  which  some  of  its 
forms  closely  resemble,  but  to  which  it  can  hardly  be  considered 
nearly  allied;  it  appears  to  be  more  at  home  in  the  Section 
Campylium  of  Hypnum,  in  which  place  it  will  be  found  in  the 
present  work. 

The  distinguishing  characters  of  this  genus,  as  regards  our 
British  species,  will,  if  kept  in  mind,  make  it  easy  to  recognise 
almost  any  plant  which  belongs  to  it,  when  the  fruit  is  present ; 
these  are  the  curved,  sub-cylindrical,  narrow  capsule,  non-rostrate 
lid,  smooth,  short  cells  and  non-complanate  leaves ;  these  characters 
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Will  distinguish  Amblystegium  from  any  of  the  previously 
described  pleurocarpous  mosses.  In  the  case  of  Hypnum  it  is  very 
rare  that  the  cells  are  short  and  wide  as  in  the  present  genus,  but 
in  these  few  cases,  as  well  as  in  the  case  of  barren  plants, 
experience  will  sometimes  alone  make  it  possible  to  recognise  a 
species  as  belonging  here,  at  sight,  or  without  careful  examina- 
tion. As  a  consequence  of  the  character  of  the  areolation,  the 
leaves  in  this  genus  are  rarely  glossy  as  is  usually  the  case  in  the 
preceding  genera  of  Hypnaceae. 

Deriv. — a/x^Av.(ambly)  blunt,  and  crrcycov  (stegeon)  a  roof, 
lid ;  from  the  form  of  the  lid. 

fLs.  nerveless  ;  plant  very  small  and  slender 2 

\Ls.  single-nerved  half-way  or  more   3 

r  Capsule  erect ;  Is.  erecto-patent ;  dioicous  /.  Sprucei 

\  Capsule  cernuous ;  Is.  sub-secund  ;  autoicous 2,  confervoides 

TAngular  cells  of  Is.  hyaline,  forroini;  distinct  auricles 4 

"^XAngular  cells  not  forming  distinct  auricles 5 

/Stem  radiculose  and  with  (mraphyllia  ;  nerve  thick 9.  filicinum 

*\Slem  scarcely  radiculose,  without  paraphyllia to,  curvicaule 

/Nerve  slender,  reaching  |  or  }  up  leaf 6- 

^\Nerve  reaching  nearly  or  quite  to  apex 8 

^  fLs.  widely  spreading  when  dry,  marginal  cells  at  ba.se  rectangular  7 

\Ls.  not  widely  spreading  when  dry  ;  marginal  cells  at  base  quadrate  ...  ^.  serpens 
fLs.  under  ^  line  long,  ovate-lanceolate 4*,  Juratzkanum 

'\Ls.  over  \  line  long,  cordate-ovate   .j.  Kochii 

■a/ Plants  slender,  not  aquatic 9* 

\  Plants  robust,  more  or  less  aquatic lo- 

fVery  small,  cells  6-10  limes  as  long  as  wide   .j.  compcutum 

^\Larger,  cells  3-4  times  as  long  as  wide 6,  varium 


/  Leaves  oblong-lanceolate,  widely  pointed 8,  fluviatile 

\Ls. 


widely  ovate-lanceolate,  smaller,  acute  7.  irriguum 


1.    Amblystegium  Spruoei  B.  &  S.  (Leskea  Sprucei  Bruch). 

(Tab.  LV.  M.). 

Extremely  minute,  forming  small  patches  of  a  pale  green ; 
si^ms  filiform,  very  delicate,  irregularly  branched,  fragile ;  leaves 
distant,  erecto-patent  when  moist  and  when  dry,  minute,  less  than 
%  line  in  length,  ovate-lanceolate  on  the  stems,  lanceolate- 
acuminate  on  the  branches,  all  narrowly  acuminate,  nerveless, 
plane  at  margin  and  almost  entire  or  more  frequently  faintly 
denticulate  or  sinuolate  ;  cells  irregularly  hexagonal-rhomboid,. 
3-6  times  as  long  as  broad,  pellucid,  with  firm  walls ;  at  apex 
elongate,  linear  (Tab.  LXV.  I.);  at  basal  ^n^ts  a  few  slightly 
wider  and  rectangular,  but  not  distinct.  Seta  very  short,  capsule 
minute,  erect  or  sub-erect,  hardly  curved,  obovate,  somewhat 
turbinate  when  ripe  and  empty  ;  inner  peristome  without  cilia,- 
Dioicous, 
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Hab.  Shady  sub-alpine  rocks,  very  rare  ;  principally  in  the  North  of  England ; 
'Wales ;  Scotland.     Fruit  very  rare,  in  summer. 

The  most  minute  of  our  pleurocarpous  mosses,  and  only  approached  for  delicacy 
by  the  next  species,  and  occasionally  by  slender  forms  of /^.  serpens^  oi  A,  filicinum^ 
And  of  HeUrocladium  heteropUnim  especially  in  its  var.  fallax  ;  this  however  is  at 
once  known  by  its  dark  green  colour  and  non -acuminate,  papillose  branch -leaves. 
A,  serpens  and  A.  filicinum  dififer  in  the  constant  presence  of  a  nerve,  however  £aint ; 
A,  confervoides  in  the  inflorescence,  the  curved,  sub-horizontal  capsule,  entire  leaves 
and  shorter  cells.  An  allied  species,  frequent  on  the  continent,  A,  subtile^  is  slightly 
more  robust,  with  rather  larger  less  distant  leaves,  showing  a  faint  trace  of  a  nerve, 
and  autoicous,  intermediate  indeed  between  this  and  A.  serpens, 

Cheney  (N.  Amer.  species  of  Amblystegium,  Bot.  Gazette,  Oct.,  1897)  points  out 
leaf  characters  by  which  A.  Sprucei  and  A.  confervoides  may  be  distinguished.  I  do 
not  think  the  serration  of  the  leaf  margin  is  altogether  safe,  as  in  A,  Sprucei  the 
denticulation  is  at  times  almost  obsolete  ;  but  the  general  shortness  of  the  cells  in 
A.  confervoides  seems  a  constant  character,  especially  the  large  number  of  more  or  less 
quadrate  angular  cells  \\ii  A.  Sprucei  they  are  few,  and  often  more  or  less  elongate; 
and  the  general  areolation,  the  apical  especially,  longer. 

2.  Amblystegium  confervoides  B.  &  S.    (Hypnum  confer- 

voides Brid.)  (Tab.  LV.  N.). 

Minute,  resembling^  the  last  species  ;  of  a  rather  deeper 
^reen,  the  leaves  slightly  less  distant,  more  appressed  both  when 
moist  and  especially  when  dry,  about  the  same  size  but  variable, 
entire  or  almost  so,  more  shortly  and  less  finely  acuminate,  cells 
all  shorter,  at  angles  sub-quadrate,  numerous,  at  apex  shorter, 
scarcely  more  than  twice  as  long  as  wide  (Tab.  LXV.  J.). 
Perichaetial  bracts  plicate.  Capsule  cernuous  and  sub-horizontal, 
curved,  oblong,  very  small;  cilia  of  inner  peristome /r^j^;^/^  1-3. 
Autoicous. 

Hab.  In  similar  situations,  principally  on  calcareous  rocks,  very  rare.  Fr. 
summer. 

The  fruiting  characters  are  the  vao'^X  important  and  the  most  constant,  but  barren 
plants  may  be  separated  from  A,  Sprucei  by  the  characters  italicised,  as  pointed  out 
above.  • 

3.  Amblystegrium    oompactum    Aust.     (Hypnum  serpens 
var.  compactum  Hook. ;  //.  compactum  C.  M  )  (Tab.  LXV.  C). 

Intermediate  in  size  between  A.  Sprucei  and  A.  serpens,  but 
variable,  and  sometimes  as  delicate  as  the  former ;  in  pale  green 
intricate  patches,  yellowish  within  ;  fragile.  Stems  slightly 
radiculose,  creeping,  irregularly  branched.  Leaves  erecto-patent, 
usually  slightly  secund  and  pointing  upwards  on  the  branches,  very 
narrowly  decurrent  ;  stem-leaves  ovate-lanceolate,  gradually 
tapering  to  a  variable,  long,  but  usually  rather  wide  and  sub- 
linear  acumen,  f-i  mm.  long,  more  or  less  sharply  but  finely 
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denticulate  throughout,  especially  towards  base  where  the  teeth 
are  frequently  recurved.  Nerve  broad,  not  tapering  above, 
rather  ill-defined,  reaching  high  into  acumen  or  percurrent,  at 
times  indistinct  in  mid-leaf  and  re-appearing  above;  frequently 
with  delicate  jointed  brood-filaments  from  the  back  or  apex 
(Fig.  I  a).  Branch-leaves  narrower,  sometimes  very  small.  Cells 
linear -rhomboid,  thin-walled,  6-10  times  as  long  as  wide,  at  apex 
rather  shorter,  at  angles  shortly  rectangular,  not  very  distinct  nor 
much  enlarged.  Seta  short.  Capsule  small,  erect  or  slightly 
inclined,  nearly  symmetric.  Lid  conical,  apiculate.  Autoicous 
or  sometimes  dioicous. 

Hab.  Limestone  caves,  tufa,  etc.  Very  rare.  Durness  and  Inchnadamph, 
Sutherland,  and  Dove  Dale,  Derbyshire  (Dixon^  '^99)'  Fr.  not  known  ia 
Europe. 

A  delicate  plant,  distinct  in  some  of  its  features,  but  not  easy  to  describe. 
The  cells  are  more  elongated  and  narrower  than  in  any  of  the  allied  plants  of  the 
same  delicate  build,  and  the  long  and  rather  peculiar  nerve  is  distinctive.  The 
brood-filaments  (Fig.  la)  are  also  characteristic,  though  not  very  abundantly 
produced.  Heterocladium  hcteropterum  var.  faliax  differs  in  the  shorter  nerve  and 
cells,  A,  filicinum  var.  ttichocUs  in  the  shorter,  wider  cells.  A,  serpens  in  the  shorter 
nerve  and  different  areolation.  A,  varium  in  the  entirely  different  cells.  The  rather 
wide,  scarcely  tapering  acumen  is  also  a  marked  character. 

There  can  be  scarcely  any  doubt  that  our  European  plant  is  identical  with  the 
American  A.  cornp<ictum,  which  however  is  usually  though  not  always  autoicous, 
while  our  plant  is  apparently  always  dioicous  (cf.  )oum.  of  Bot.,  1900,  p.  175). 
It  is  found  m  several  localities  on  the  continent. 


4.    Amblystegiuin  serpens  B.  &  S.  (Hypnum  serpens  L.) 

(Tab.  LVI.  A.). 

Stems  prostrate,  rooting,  slender,  with  numerous  erect  or 
spreading,  slender,  often  filiform  branches,  forming  very  low  soft 
tufts  of  a  dull  or  yellowish  not  shining  green.  Leaves  crowded^ 
variously  spreading  when  moist,  when  dry  usually  appressed  and 
imbricated  so  as  to  give  the  branches  a  somewhat  catenulate 
appearance,  frequently  however  remaining  more  or  less  erecto- 
patent  but  rarely  widely  spreading  and  never  squarrose,  very 
rarely  slightly  secund  ;  ovate-lanceolate  or  ovate-acuminate  (those 
on  the  branches  narrower,  lanceolate-acuminate),  small,  usually 
about  %  line  in  length,  rarely  i  line,  tapering  to  a  fine  acumen  of 
very  varying  length,  narrowed  and  slightly  decurrent  at  base, 
entire  or  faintly  denticulate,  nerve  usually  rather  faint  and 
indistinct,  reaching  half-way  or  rather  more,  sometimes  to  the 
base  of  the  acumen  ;  cells  hexagonal-rhomboid,  irregular,  rather 
variable  in  size  and  in  relative  length,  3-6  times  as  long  as  broad, 
chlorophyllose  or  pellucid,  broader  and  sub-rectangular  towards 
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base,  marginal  cells  near  basal  angles  short,  sub-quadrate  or 
transversely  shortly  rectangular  (Tab.  LXV.  D.).  Seta  slender, 
red,  \  to  nearly  i  inch  long;  capsule  cylindric,  strongly  curved, 
constricted  below  the  wide  mouth  when  empty ;  lid  conical,  some- 
what obtusely  apiculate  ;  calyptra  whitish ;  peristome  large. 
Autoicous.     Spores  10-14  fi. 

Var  p.  salinum  Carr.,  Gleanings  among  the  Irish  Crypto- 
gams, p.  14,  1863  (var.  depauperatum  Boul.,  Braithw.  6r.  M.  Fl.). 
Exceedingly  slender,  yellowish,  leaves  rather  distant,  extremely 
minute,  nerve  often  very  faint  and  short ;  capsule  less  curved, 
frequently  sub-erect. 

Hab.  On  the  ground,  stones,  decaying  wood,  etc  ;  abundant.  The  var. 
salinum  chiefly  on  sandy  sea  coasts,  rare.     Fr.  spring. 

A,  serpens  varies  much,  and  is  often  difficult  to  separate  from  the  allied  British 
species,  though  not  so  much  so  as  from  several  closely  related  plants  that  occur  on  the 
continent.  From  most  of  our  mosses  it  is  known  ^t  sight  by  the  very  slender  delicate 
plants  of  a  dull  green,  usually  fruiting  abundantly,  and  then  strongly  characterised  by 
the  red  setae  tipped  with  small,  white  calyptras.  From  Eurhynchium  pumilum  it 
differs  in  the  much  more  finely  acuminate  leaves  with  short  wide  cells ;  Hypnum 
Sommerfeitii,  which  has  a  superficial  resemblance  to  it,  has  much  narrower  areolation 
and  the  leaves  strongly  divergent  or  squarrose  when  dry.  From  the  two  preceding 
species  it  is  usually  known,  even  in  its  most  slender  forms,  by  the  single  nerve. 
It  is  much  more  difficult  to  separate  from  A.  varium  Lindb.,  some  forms  very  closely 
fesembling  that  species,  but  the  nerve  is  perhaps,  in  A.  serpens^  never  quite  so 
distinct  and  prolonged,  and  the  areolation  is  usually  less  firm  and  more  pointed, 
besides  which  A.  varium  is  perhaps  constantly  a  larger  plant  than  A,  serpens^  with  a 
laxer  habit,  larger  leaves,  and  wider,  more  regular  cells. 

A  large  number  of  varieties  have  been  described,  but  most  of  them  appear  to  be 
of  little  importance  as  regards  stability,  and  rather  to  be  considered  as  forms. 

The  var.  /3  is  a  very  attenuated  form,  comparable  to  the  var.  trichodes  of 
A,  filicinum^  and  sometimes  scarcely  separable  from  it  but  by  the  fainter  nerve, 
which  in  the  present  plant  is  at  times  scarcely  visible  in  some  leaves.  When  growing 
inland  as  it  sometimes  does  (var.  depauperatum  Boul.)  it  is  slightly  different  in 
areolation  from  the  sea-coast  plant,  but  I  think  it  is  scarcely  desirable  to  keep 
separate  the  two  varieties  which  agree  so  closely  in  most  important  characters,  and  1 
have  followed  Braithwaite  in  uniting  them.  Carrington's  name  was  however 
published  in  the  Trans,  of  the  Bot.  Soc.  of  Edinburgh,  and  also  in  a  reprint,  and 
should  be  retained,  whether  or  not  Boulay's  variety  is  united  with  it.  A,  salinum 
Bryhn  b  quite  a  different  plant. 

The  var.  angustifoUum  Lirapr.  (A,  angustifolium  Har.  Lindb.)  is  one  of  the 
most  marked  of  the  other  varieties,  with  very  longly  and  finely  acuminate  leaves,  a 
longer,  thin  nerve,  and  narrow,  elongated  cells.  I  have  seen  it  from  one  or  two 
Engli^  localities. 

*  Amblystegrlum  Juratzkanmn  Schp.  fA.  Juratzkce  Schp., 
Brarthw.  Br.  M.  Fl.)  (Tab.  LXV.  D.). 

A  very  variable  plant,  ranging  in  size  and  habit  from  A, 
serpens  to  A.  Kochii ;  most  nearly  allied  to  the  former,  but  more 
robust,  usually  deep  green.  Stem-leaves  larger,  widely  spreading 
both  wet  and  dry,  quickly  narrowed  from  a  wide  ovate  base  to  a 
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long  slender  acumen  of  about  the  same  length.  Margin  minutely 
denticulate.  Nerve  stronger,  often  orange,  usually  reaching 
above  half-way.  Cells  all  larger  and  more  pellucid,  thin-walled 
or  moderately  incrassate,  8-11  /x  wide,  at  margin  towards  base 
rectangular,  i}^'2  times  as  long  as  wide.  Branch-leaves 
narrower,  spreading  when  moist  and  dry,  but  less  constantly  so 
than  the  stem  leaves.  Fruiting  characters  scarcely  distinct  from 
those  of  A,  serpens, 

Hab.  Damp  meadows,  roots  of  trees  and  walls  near  water,  etc.  Recently 
•detected  in  numerous  localities  in  England,  Scotland,  and  Ireland,  and  probably  not 
rare.     Fr.  spring. 

In  its  best  developed  forms  a  miniature  of  A.  Kochii^  but  on  the  other  hand  at 
times  scarcely  separable  from  A,  serftns^  with  which  it  undoubtedly  intergrades. 
The  long-pointed  spreading  leaves,  at  times  almost  squarrose,  will  as  a  rule  separate 
it  from  that  species,  taken  together  with  the  laxer,  usually  more  pellucid  cells  and 
stronger  nerve  ;  in  critical  cases  the  form  of  the  basal  marginal  cells,  elongated  in 
A,  Juraizkanum,  but  in  A,  serpens  as  wide  as  or  wider  than  long,  may  be  looked 
upon  as  a  fairly  good  test,  albeit  a  somewhat  arbitrary  one.  A.  Juraizkanum  in  fact 
embraces  a  number  of  somewhat  nondescript  forms  upon  which  further  light  is 
<lesirable.  The  longer  pointed  leaves  will  generally  distingiiish  it  from  very  small 
forms  of  A,  Kochii^  which  has  also  rather  laxer  basal  arlolation  and  the  leaves 
.generally  more  chlorophyllose.  The  two  plants  are  however  at  times  almost 
inseparable. 

h.    Amblystegrillin  Koohii   B.  &  S.    (A,  trichopodium  var. 
Kochii  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVI.  G.). 

Stem  prostrate,  with  erect  or  ascending  branches,  varying  in 
size,  some  extremely  slender,  pale  or  deep  green;  the  larger  forms 
resembling  Hypnum  riparium,  the  smaller  A,  Juratzkanum. 
Leaves  usually  somewhat  distant,  widely  spreading  in  all 
directions  from  the  base,  or  almost  squarrose,  cordate-ovate  from 
a  rather  narrow,  not  decurrent  base,  gradually  tapering  to  a 
finely  subulate-acuminate  point,  }i  line  long,  sinuolate  or  faintly 
denticulate  at  margin,  nerved  about  J  the  length  of  the  leaf ;  cells 
chlorophyllose,  rhomboid-hexagonal,  widely  pointed  or  truncate 
nnd  obtuse,  4-6  times  as  long  as  wide,  gradually  becoming  wider 
towards  base,  at  angles  rectangular,  lax,  pellucid,  but  not  forming 
distinct  auricles.  Seta  rather  long,  1-1}  inches,  flexuose  ;  capsule 
rather  small,  arcuate.     Autoicous. 

Hab.  Marshy  meadows,  sides  of  poob,  etc.,  rare  ;  recorded  from  several 
English  counties.     Fr.  summer. 

This  plant  is  usually  considered  very  closely  allied  to  Hypnum  riparium^  and  is 
indeed  made  a  sub-species  of  that  moss  by  Boulay  ;  but  if  areolation  is  to  count  for 
anything  there  can  be  no  question  as  to  the  distinctness  of  the  two  plants  ;  .a  glance 
at  the  very  clear  and  representative  drawings  of  the  cells  in  the  two  species  (Tab. 
LVI.  G.  and  Tab.  LVL  H.),  or  even  at  the  figure  ^ven  by  Husnot  ( Mmcolof^ia 
Callica^  Tab.  204),  one  of  the  authors  by  whom  it  is  considered  closely  allied  to 
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H.  riparium^  shows  at  once  the  wide  difference,  not  only  in  size  and  width,  but  in 
character,  between  the  cells  of  typical  H.  riparium  and  those  ot  the  present  species ; 
and  though  certain  small  forms,  usually  barren,  of  the  former  may  approach  the 
present  in  the  width  and  shortness  of  the  cells,  they  are  very  rarely  found  quite 
similar  to  those  of  our  plant ;  and  even  when  this  is  the  case  they  can  only  be  looked 
upon  as  exceptional. 

The  present  species  is  on  the  whole  more  likely  to  be  passed  over  for  A,  zfarium, 
but  the  shorter  nerve,  and  larger,  thinner-walled  cells  will  clearly  distinguish  it  from 
that  species. 

In  its  slender  forms  it  approaches  A,Jurat%kanum^  and  I  have  sometimes  found 
it  scarcely  possible  to  differentiate  the  two  ;  it  is  however  normally  a  much  larger 
plant,  with  larger  leaves  and  cells,  the  latter  especially  laxer  at  the  base,  and  with  the 
walls  more  constantly  thin. 

A  robust  form  occurs  with  sub-pinnate  stems  and  numerous  paraphyllia. 

6.     Amblysteglllin  varium   Lindb.    (Leskea  varia   Hedvv. ; 

A,  radicale  B.  &  S.  et  mult,  auct.,  non  H.  radicale  P.  Beauv.) 

(Tab.  LVI.  B.). 

Larger  than  A,  serpens,  in  usually  more  straggling  tufts,  of  a 
brighter  green.  Leaves  larger,  about  ]i  line  in  length,  more 
spreading  both  when  moist  and  when  dry,  widely  ovate- 
acuminate,  tapering  to  a  long  fine  acumen,  entire  or  sinuolate 
at  margin,  narrowed  at  base  and  somewhat  decurrent,  nerve 
strong,  green  or  brownish,  reaching  nearly  to  apex  and  usually 
remaining  distinct  high  up  into  the  acumen,  rarely  vanishing 
half-way  up  the  acumen,  or  shorter ;  areolation  firm,  rather 
large,  distinct ;  hexagonal-rhomboid,  3-4  times  as  long  as  broad, 
usually  less  acute  than  in  A.  serpens,  and  relatively  wider, 
more  regular,  more  incrassate ;  larger  towards  base  and  shortly 
rectangular,  rather  incrassate,  not  forming  distinct  auricles. 
Branch-leaves  narrower,  ovate-lanceolate.  Seta  long,  often  i 
inch  or  rather  more  ;  lid  conical,  rather  acutely  pointed. 
Autoicous,    Spores  15-20/*. 

Hab.  On  the  ground,  stumps  of  trees,  etc.,  in  moist  situations  ;  not  common. 
Fr.  spring. 

Cardot  has  shown  that  there  are  good  grounds  for  referring  ff,  radicaU  V. 
Beauv.  to  Ambl.  kygrophilum  Schp.,  a  very  different  moss  in  areolation,  etc.,  and 
not  hitherto  known  in  Britain.  In  my  opinion  the  British  plants  recorded  as 
A,  radicale  (P.  Beauv.)  all  belong  to  the  present  species  ;  Mitten's  plant  from 
Hurstpierpoint,  and  Barnes'  from  Milnthorpe,  nave  the  strong  orange  nerve  continued 
high  up  into  the  apex,  and  are  certainly  A,  varium.  I  have  indeed  seen  plants  with 
the  nerve  ceasing  at  or  below  the  base  of  the  acumen  while  in  all  other  respects 
entirely  similar  to  A,  varium^  but  they  are  extremely  rare,  and  are  to  be  looked  upon 
as  mere  forms  of  the  present  plant.     A.  varium  as  its  name  implies  is  a  polymor- 

fhous  species,  and  one  scarcely  to  be  identified  without  microscopical  examination, 
t  is  larger  than  A,  serpens  and  only  approached  by  the  more  robust  forms  of  that  plant ; 
it  is  usually  found  in  rather  loose  untidy  tufts,  and  has  possibly  been  somewhat 
overlooked  in  this  country  ;  on  the  other  hand  plants  so  named  frequently  turn  out  to 
be  only  large  forms  of  A.  serpens.  It  would  appear  to  be  less  abundantly  fertile  than 
that  species.  From  A,  irriguum  its  robust  forms  differ  in  the  much  thinner,  less 
solid  nerve,  the  more  narrowly  tapering  leaves,  etc. 
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7.     Amblysteglum  Irrlguum  B.  &  S.   (Hypnum  irriguum 
Hook.  &  Wils.)  (Tab.  LVI.  C). 

Stems  prostrate,  with  the  divisions  more  or  less  pinnate,  but 
irreg^ularly  so,  branches  rather  short,  ascending  or  procumbent, 
slender,  forming  intricate  tufts  of  a  deep  olive  green,  the  young 
shoots  brighter  ;  stems  tough,  with  few  or  no  paraphyllia, 
denuded  at  the  base.  Leaves  on  the  stems  ovate,  gradually  and 
rather  longly  acuminate,  the  point  narrow  and  acute,  but  not 
slender  and  rather  rigid ;  at  base  somewhat  narrowed  and 
slightly  decurrent ;  branch-leaves  narrower,  ovate-lanceolate  or 
oblong-lanceolate ;  all  rather  solid  in  texture  and  rigid,  erecto- 
patent  or  more  frequently  somewhat  falcato-secund ;  margin  plane, 
sinuolate  or  obsoletely  denticulate,  rarely  if  ever  quite  entire ; 
nerve  very  thick  and  wide,  brownish,  becoming  narrower  and 
somewhat  indistinct  high  up  in  the  acumen,  but  usually  reaching 
to  or  nearly  to  the  apex,  occasionally  excurrent.  Cells  hexagonal- 
rhomboid,  obtuse  or  slightly  pointed,  4-6  times  as  long  as  broad, 
incrassate,  rather  opaque,  somewhat  narrower  in  the  acumen ; 
at  base  becoming  gradually  wider,  irregularly  rectangular  or 
quadrate,  usually  opaque,  occupying  the  whole  base  of  the  leaf 
and  decurrent  angles,  a  few  at  extreme  base  often  enlarged,  with 
thick  orange  walls,  but  not  forming  clearly  marked  auricles. 
Seta  rather  long,  firm;  capsule  strongly  arcuate,  sub-cylindric, 
contracted  below  the  wide  mouth  when  empty.     Autoicous. 

Hab.  Stones  in  streams,  principally  on  siliceous  formations,  rather  rare.  Fr. 
summer. 

The  stout  nerve  and  solid,  rather  rigid  leaves  easily  separate  this  and  the  two 
following  species  from  the  allied  plants ;  A.  varittm  is  of  much  softer  texture,  with 
thinner,  more  flaccid  leaves,  and  narrower,  though  distinct  nerve  ;  its  leaves  are  more 
usually  entire,  more  ovate,  with  a  more  rapidly  narrowing  finer  acumen ;  in  the 
present  plant  the  leaves  are  more  ovate-oblong  in  outline,  more  gradually  tapering. 
A.  ftuviatiU  differs  in  the  still  stouter  nerve,  especially  at  apex,  the  less  narrowly 
acuminate,  often  sub-obtuse  leaves,  and  the  entire  margin  ;  and  the  capsule  is 
narrower  and  less  arcuate.  The  differences  between  A.  filicinum  and  the  present 
species  are,  in  some  forms  of  that  plant,  less  marked  ;  as  a  rule  it  is  a  less  aquatic 
plant  than  the  present  species,  more  rigidly  pinnate,  with  the  stem  often  densely 
tumentose,  and  with  numerous  paraphyllia  ;  more  or  less  aquatic  forms  however 
approach  very  closely  to  the  present  moss,  and  are  sometimes  difficult  to  separate  ; 
they  prevail  however  in  calcareous  districts,  where  this  species  is  rare ;  the  branching 
is  usually  more  regularly  pinnate,  and  the  leaves  more  cordate-triangular  and  dilated 
at  base,  often  more  distinctly  serrulate ;  the  most  important  characters  are  however 
the  paraphyllia  of  A,  filicinum^  usually  more  or  less  numerous  both  on  stem  and 
branches  even  in  the  more  aquatic  forms,  and  the  basal  angular  cells,  which  in  that 
plant  are  always  more  or  less  hyaline  and  thin-walled,  and  clearly  marked  off  from 
the  other  basal  cells.  In  the  present  plant  the  leaves  are  firmly  attached  to  the  stem, 
and  when  detached  often  leave  the  decurrent  angles  remaining  adherent  to  the  stem, 
but  even  when  these  are  removed  with  the  leaf  they  are  hardly  distinct  firom  the  other 
basal  cells,  and  are  incrassate,  comparatively  small,  and  usually  dark  and  opaque, 
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never  hyaline  and  thin-walled.     As  regards  the  var.  spinifolium  Schp.,  the  student  is 
referred  to  the  note  on  A.  filirinum. 

A.  irriguum  is  not  unfrequently  submerged  and  floating,  with  elongated  stems. 

8.  Amblystegium  fluviatile  B.  &  S.  (Hypnum  fluviatile 

Swartz)  (Tab.  LVI.  D.). 

Allied  to  the  preceding  species ;  more  robust,  with  longer, 
almost  simple  divisions  of  the  stem,  with  few,  hardly  pinnate, 
parallel  branches,  in  softer,  more  floating  and  elongated  tufts, 
deep  green,  often  blackish.  Leaves  less  spreading,  more  erect 
when  dry,  and  often,  in  the  more  dense-leaved  forms,  somewhat 
spirally  imbricated ;  larger,  but  of  somewhat  narrower  outline,  oval- 
oblong  or  oblong-lanceolate,  not  dilated  at  the  base,  and  less 
distinctly  decurrent;  much  more  gradually  tapering  to  a  much 
shorter,  wider  point,  muticous  or  almost  obtuse,  not  narrow  nor 
acute ;  margin  quite  entire  or  very  faintly  sinuolate  ;  nerve  very 
stout  and  thick,  hardly  narrowing  in  the  point,  and  usually 
reaching  distinctly  to  the  apex,  though  often  becoming  confused 
with  the  somewhat  obscure  apical  areolation.  Cells  as  in  the  last,  < 
or  slightly  larger  and  less  opaque ;  at  base  rather  more  distinctly 
rectangular,  pellucid  or  opaque,  often  orange,  strongly  incrassate, 
not  forming  distinct  auricles.  Capsule  longer,  narrowly  cylin-  \ 
drical,  sub-erect,  slightly,  not  strongly  arcuate,  much  constricted 
below  the  mouth,  often  more  strongly  in  front  so  that  the  mouth  is 
incurved,  darker  in  colour  and  of  thicker  texture.    Autoicous. 

Hab.     Stones  in  mountain  streams ;  rather  rare.     Fr.  summer. 

A.  fluviatile  is  in  general  easily  known  from  the  preceding  species  by  the 
characters  italicised  al)ove  and  pointed  out  under  that  plant ;  the  difference  in  the 
leaves  will  perhaps  be  best  realised  by  a  comparison  of  the  flgiires.  According  to 
Boulay,  Husnot,  etc.,  intermediate  forms  are  frequently  found,  and  the  former  author 
even  considers  it  a  sub-species  of  A.  irriguum.  I  have  not  been  able  to  6nd  any 
constant  differences  in  areolation,  such  as  are  sometimes  described,  l>etween  the  two, 
and  the  less  ligid  texture  ascribed  to  A.  fiuviaiile^  though  usual,  does  not  appear  to 
be  a  constant  character  ;  on  the  other  hand  the  characters  derived  from  the  leaf-form 
and  nerve  are  well  marked  in  very  nearly  all  the  British  specimens  I  have  examined, 
and  in  all  probability  the  intermediate  forms  mentioned  above  are  practicallv  confined 
to  continental  Kurope;  the  student  will  not,  I  believe,  find  any  great  difficulty  in 
regard  to  onr  British  plants. 

The  present  species  is  usually  found  in  more  rapid  streams  than  the  last,  and  is 
more  distinctly  aquatic  ;  much  of  the  difference  in  its  habit  and  branching  is 
doubtless  owing  to  this  fact.  It  frequently  occurs  in  but  is  not  confined  to  calcareous 
localities. 

9.  Amblystegium  fllicinum  De  Not.  (Hypnum  flltcinumL., 

Schp.  Syn.  et  plur  auct.)  (Tab.  LVI.  F.). 

Very  variable  in  habit,  the  stems  t)rpically  erect  or  ascend- 
ing,  rigid,   divided,  somewhat  regularly  but  not  complanately 


Digitized  by  VjOOQIC 


113.   AMBLYSTEGIUM.  499 

pinnate;  forming  loose  or  dense  rather  rigid  tufts  of  a  bright 
or  golden  green  colour.-  Stems  usually  densely  tomentose  with 
brown  radicles  for  the  greater  part  of  their  length,  especially  in 
the  prostrate  and  procumbent  forms,  with  more  or  less  numerous 
multiform  paraphyllia  (oval,  lanceolate  or  laciniate)  among  the 
leaves  ;  branches  slender,  short,  rigid  and  brittle,  sometimes 
hooked  at  the  tips  by  the  strongly  falcate  leaves,  frequently  with 
paraphyllia  but  not  radiculose.  Stem-leaves  cordate-triangular , 
gradually  and  finely  acuminate,  erecto-patent  or  slightly  secund ; 
branch-leaves  rather  narrower,  more  frequently  falcato-secund , 
often  strongly  and  regularly  so  and  especially  falcate  at  the  tips 
of  the  branches,  rendering  them  hooked  ;  all  rigid  and  little 
altered  when  dry,  not  or  faintly  plicate,  strongly  decurrent  at 
the  narrowed,  cordate  base,  plane  at  margin  or  recurved  at  the 
base,  finely  and  closely  serrulate  throughout ;  nerve  strong, 
usually  yellowish,  narrowing  above  and  reaching  apex  or  slightly 
excurrent,  or  lost  in  the  acumen.  Cells  resembling  those  of  the 
last  two  species  but  less  incrassate  and  more  variable,  elliptic- 
hexagonal  or  sometimes  linear-rectangular,  obtuse  at  ends  and 
more  rounded,  less  angular,  rather  smaller,  shorter,  3-5  times  as 
long  as  broad  ;  gradually  becoming  wider  and  sub-rectangular 
towards  basal  angles,  then  suddenly  dilated,  hyaline  or  sometimes 
orange-brown,  sub-rectangular,  usually  thin-walled,  forming 
clearly  marked,  decurrent  auricles  reaching  nearly  to  the  nerve. 
Perichaetial  bracts  numerous,  denticulate,  hardly  plicate,  strongly 
nerved.  Seta  long,  i  J-2  inches ;  capsule  sub-cylindrical,  rather 
turgid,  arcuate ;  lid  conical,  apiculate.     Dioicous, 

Var.  )8.  Vallisclausse  (Hypnum  ValUsclausse  Brid.,  sensu 
Boul.  et  mult,  auct.,  non  Husnot ;  Hypnum  Formianum  Schp., 
Syn  ?  A.  fallax  Milde,  Braithw.  Br.  M.  Fl.)-  Stems  hardly 
radiculose,  denuded  at  base,  covered  with  the  bristle-like  nerves 
of  the  older  leaves,  less  regularly  pinnate,  with  fewer,  longer 
branches ;  leaves  more  erect  when  dry,  less  strongly  and  often 
not  at  all  falcato-secund ;  nerve  very  thick  and  strong,  excurrent 
in  a  strong,  acute  point  of  varying  length  ;  areolation  firm,  rather 
narrow.     Pa  rap  hy  I  Ha  few .     A  qua  tic. 

Var.  y.  trichodes  Brid.  Very  slender,  prostrate,  deep 
green,  or  golden  ;  irregularly  branched  ;  leaves  very  small. 

Var.  8.  Whiteheadii  Wheldon  (Journ.  of  Bot.  1899,  p.  15.) 
Dull  yellowish  green ;  stems  erect,  slender,  with  few  not  pinnate 
divisions,  which  are  almost  simple  or  with  a  very  few  short 
branches,  scarcely  or  not  tomentose.  Leaves  distant,  imbricated 
uill  round,  rigid  and  divergent,  not  at  all  secund  or  falcate. 
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Hab.  Damp  ground,  stones  and  rocks  near  streams,  bogs,  etc.,  principally  id 
calcareous  districts.  Common.  The  var.  $  rare,  in  calcareous  springs ;  the  var.  y 
rare.  The  var.  9  on  sandy  ground  in  several  localities  in  Lancashire  ( IVhekUm)  / 
Gullane  links,  Haddingtonshire  (Dixon),     Fr.  spring,  but  not  common. 

A  very  variable,  almost  protean  plant,  yet  with  a  distinct  habit  and  leaf- 
structure  which  make  it  as  a  rule  easy  to  recognise,  although  it  is  extremely  difficult 
to  classify  the  various  forms,  many  others  of  which  might  be  enumerated  in  addition 
to  the  above.  I  have  no  authentic  specimens  of  the  var.  graciUscetis  Schp.,  which  is- 
recorded  in  the  Lond.  Cat.  of  Brit.  Mosses  from  Yorkshire,  but  it  is  probaV>ly  to  be 
uBited  with  the  var.  trichodes  ( H,  trichodes  Brid.),  and  includes  the  very  lender, 
prostrate,  small-leaved  forms,  some  of  which  are  so  slender  as  to  l)ear  a  close 
resemblance  to  A,  serpens.  I  have  however  thought  it  more  correct  to  employ  the 
name  trichodes  (rather  than  Schimper's  name  as  in  the  first  edition  of  this  work), 
partly  as  the  earlier  name,  partly  as  representing  the  more  extreme  forms  and  those 
therefore  most  deserving  of  rank.  From  Hypnum  commutatum^  A,  Jilicinum  differs 
in  the  narrower,  more  rigid  and  scariose  leaves,  not  crisped  when  dry,  nor  deeply 
plicate,  never  circinate  nor  perhaps  ever  so  strongly  falcate  as  to  form  a  half  circle, 
and  especially  in  the  very  different,  wide,  sub-hexagonal  areolation.  The  differences 
between  the  present  plant  and  A.  irriguum  have  been  dealt  with  under  that  plant, 
but  some  remarks  are  necessary  with  regard  to  the  var.  Vallisclatisa.  Much  has 
been  written  and  very  different  opinions  are  held  with  regard  to  the  true  place  of  this 
plant,  some  authors  maintaining  it  as  a  species,  others  referring  it  to  one  or  other  of 
the  two  species  in  question  ;  it  appears  clear  that  both  A,  irriguum  and  A.  fiiicimtm 
give  rise  to  analogous  forms,  which  are  hardly  distinguishable,  but  may  probably  be 
always  separated  by  the  basal  areolation  and  form  of  the  leaves ;  the  latter  in  A. 
irriguum  var.  spinifolium  being  narrower,  ovate-lanceolate  only  on  the  sterns^ 
lanceolate  on  the  branches ;  while  the  stem-leaves  of  A.  filifinum  are  cordate-ovate 
at  base,  and  the  branch-leaves  ovate  or  oblong-lanceolate,  with  the  auricles  more  or 
less  clearly  defined  and  inflated,  which  is  not  the  case  in  A.  irriguum.  Hypnum 
faicatum  var.  virescens  is  a  form  similarly  related  to  H,  faicatum  ;  it  is  readily  known 
by  the  longer,  narrower  areolation. 

The  already  complicated  nomenclature  of  the  present  variety  has  been  rendered 
still  more  involved  by  the  transference  of  the  name  Vallisclausa  by  Husnot  to  the 
analogous  forms  of  A.  irriguum  (including  var.  spinifolium  Schp.),  that  author 
holding  that  Bridel's  name  referred  to  a  form  of  the  latter  species,  not  to  A. 
fiHcinum.  In  the  absence  of  clear  proof  I  have  thought  it  best  to  retain  the  more 
usual  application  of  BrideVs  name  to  the  vaiiety  of  the  present  species. 

Nearly  all  the  British  plants  I  have  examined  of  these  forms  belong  distinctly  ta 
A,  filicinumy  and  are  therefore  to  be  referred  to  its  vat.  Vallisclausa ;  but  I  have 
seen  the  analogous  variety  of  A.  irriguum  from  Scotland. 

The  basal  auricles  in  A,  Jtlicinum  are  sometimes  exceedingly  distinct,  but 
occasionally  are  less  marked  and  with  rather  incrassate  walls ;  the  leaves  are, 
however,  almost  always  more  deltoid  at  the  base  than  in  A,  irriguum^  and  the 
angular  cells  are  prolMtbly  always,  even  in  the  above  cases,  much  more  strongly 
marked  ;  the  inflorescence  is  also  an  important  distinguishing  character.  The  fruit  is 
rare  in  the  present  species. 

A  very  slender  form  with  narrow  leaves  occurs  which  is  easily  mistaken  for  Hyp, 
elodes. 

The  var.  Whiteheadii  is  a  very  distinct  form  in  the  almost  simple  stems,  and  the 
spreading,  not  secund  leaves.  Renauld  has  gathered  it  in  France  and  had  indeed 
described  it  as  a  new  variety  in  MS.,  but  the  description  remained  unpublished. 

10.      AmblyBtegium     curvicaule     Lindb.     (as     sub-spec.) 
(Hypnum  curvicaule  Juratz.,  Schp.  Syn.)  (Tab.  LVI.  E.). 

Stems  creeping  or  ascending,  hardly  radiculose,  divided,  1-2 
inches  long;  the  divisions  sub-simple  or  more  or  less  regularly 
pinnate,  flexuose  ;    branches    slender,   rather    obtuse,   or   acute. 
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usually  curved  at  the  tips;  forming  low  tufts  of  a  green  or  golden 
colour,  yellowish  internally,  rather  soft.  Leaves  erecto-patent , 
when  dry  erect,  loosely  imbricated,  often  sub-secund,  at  apex  of 
branches  here  and  there  falcate,  ' cordate-triangular  or  widely 
4:ordate'Ovate,  short,  %  line  in  length,  narrowed  above,  then 
rapidly,  almost  suddenly  acuminate  in  a  short  slender  point, 
Recurrent  at  base,  concave,  sometimes  slightly  plicate,  of  rather 
soft  texture ;  margin  plane,  minutely  denticulate ;  nerve  strong, 
reaching  to  the  Ucumen  and  there  becoming  indistinct  and 
vanishing ;  cells  resembling  those  of  A,  filicinum,  but  narrower, 
•elliptic-hexagonal  or  elliptic-linear,  usually  j-S  times  as  long  as 
broad,  pellucid,  the  walls  firm  and  somewhat  incrassate ;  laxer  at 
base  ;  at  basal  angles  suddenly  dilated,  hyaline  or  orange,  large, 
rectangular,  forming  wide,  decurrent  auricles.  Paraphyllia 
none.     Fruit  unknown. 

Var.  /?.  strictum  Dixon,  Handb.  Ed.  I.  Stems  and  branches 
prostrate,  rigid,  elongated,  2-4  inches  long,  much  denuded  except 
at  the  tips ;  branches  straight,  not  or  scarcely  curved,  acute 
and  cuspidate  at  apex  ;  leaves  sub-scariose,  glossy,  not  plicate, 
rigid,  oblong-lanceolate,  or  narrowly  ovate-lanceolate;  areola- 
tion  narrower,  elliptic-hexagonal  or  linear-rhomboid,  6-8  times  as 
Jong  as  wide,  very  suddenly  dilated  at  excurrent  angles,  large, 
inflated,  bright  orange  in  the  older  leaves.  Tufts  deep  orange- 
brown,  dark  brown  below. 

Hab.  Wet  rocks,  Ben  Lawers,  alt.  3,500ft.,  1893  {Dixon).  The  var. 
strictum  with  the  type. 

This  moss,  which  has  lieen  very  perplexing  to  systematists,  was  gathered  by  me 
■near  the  summit  of  Ben  Lawers  in  the  summer  of  1893,  by  a  curious  coincidence  was 
gathered  on  the  same  mountain,  independently,  by  ihe  Rev.  H.  G.  Jameson,  very 
shortly  afterwards,  and  has  since  been  found  there  by  several  collectors.  Mr. 
Jameson's  specimens  appear  to  belong  to  the  type,  agreeing  exactly,  as  do  some  of 
mine,  with  the  specimens  from  le  Sentis,  Switzerland,  published  in  the  Musci  Gallise, 
No.  786,  by  Culmann,  and  also  with  Breidler's  from  the  Tyrol,  as  well  as  with 
Turatzka's  original  description,  given  in  the  very  lucid  article  on  this  species  by 
Veniuri  in  Rev.  Bry,^  188 1,  p.  82.  The  greater  part  of  my  specimens,  however, 
while  incontestably  belonging  to  the  species  in  question,  are  so  different  in  habit, 
texture,  leaf-form,  and  areolation  that  I  have  thought  them  fully  deserving  a  varietal 
name  ;  the  cells  are  of  the  same  character  precisely,  but  longer  and  narrower,  rarely 
less  than  six  times  as  long  as  broad,  while  in  the  type  they  rarely  attain  this 
proportion  ;  the  leaves  are  much  narrower,  from  twice  to  three  times  as  long  as 
broad,  while  in  the  type  they  range  from  once  and  a  half  to  twice  as  long  as  wide, 
rarely  exceeding  the  latter  proportion.  The  habit,  too,  is  much  more  rigid  and  very 
different. 

The  affinities  of  this  plant  are  very  doubtful ;  the  general  consensus  of  opinion 
places  it  near  A.  filicinum,  although  various  authors  have  placed  it  in  the  sections 
Harpidium,  Limnobium,  and  Calliergon  of  the  genus  Hypnum  ;  Lindberg  indeed 
makes  it  a  sub-species  of  A.  filicinum^  but  I  scarcely  think  this  view  will  hold  ;  the 
very  different  appearance,  the  absence  of  paraphyllia,  the  characteristic  acumination 
of  the  leaves,  and  the  very  different  nerve  remove  it  from  all  forms  of  that  very 
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pol3miorphous  plant.  The  nerve,  though  comparatively  strong,  is  much  less  so  than 
in  A.  filicinum  and  always  ceases  almost  or  quite  ai  the  bjwe  of  the  acumen  ;  the 
acumen  itself  is  very  abrupt  and  markedly  different  from  the  gradual  acumination  of 
A,  filicinum  and  most  of  the  allied  plants  ;  it  forms,  indeed,  such  a  constant  and 
marked  character  that  Venturi  is  .proliably  risht  in  thinking  that  Schimper's 
description  of  the  leaves  as  gradually  acuminate  points  to  a  different  plant,  specimens 
of  a  Harpidioid  Hypnum  having  frequently  been  mixed  with  and  labelled  as  the 
present  species.  It  is  probable  that  no  definite  agreement  will  be  arrived  at  until  the 
fruit  is  found. 

A.  curvicaule  may  be  readily  known  by  the  more  or  less  abrupt  acumen,  long 
nerve  and  short  areolatinn  with  abruptly  dilated  hyaline  auricular  cells,  from  the 
other  s))ecies  of  the  genus,  and  indeed  from  all  our  other  pleurocarpous  mosses. 
It  is  a  high  alpine  species,  and  is  not  likely  to  be  found  elsewhere  in  our  islands 
unless  in  similar  localities  on  the  highest  Scotch  mountains. 


114.    HYPNUM  L.  (emend.  B.  &  S). 

Plants  of  various  habit  and  branching,  often  robust,  very 
frequently  more  or  less  regularly  pinnate.  Leaves  variable^ 
usually  more  or  less  scariose  in  texture,  with  linear  areolation, 
rarely  less  than  5  times  as  long  as  wide  and  usually  much 
longer,  often  vermicular ,  not  papillose  ;  usually  forming  distinct 
auricles  at  basal  angles ;  leaves  often  falcate  or  circinate ;  nerve 
usually  none  or  double,  more  rarely  simple.  Seta  smooth,  capsule 
curved,  inclined,  very  rarely  erect  or  sub-erect,  usually  sub- 
cylindric,  or  shorter  and  small ;  lid  conical,  obtuse  or  acuminate, 
not  longly  rostrate.     Peristome  perfect. 

The  members  of  this  genus  are  distinguished  from  Ambly- 
stegium  by  the  longer,  narrower  cells ;  from  Plagiothecium  by 
the  areolation  and  non-complanate  leaves  (only  one  or  two 
British  species  having  them  secund  and  homomallous  as  in  P. 
pulchellum) ,  from  Eurhynchium  by  the  non-rostrate  beak,  etc. ; 
from  Brachythecium  by  the  usually  sub-cylindrical,  narrower 
capsule,  the  linear,  rarely  rhomboid  areolation,  and  the  nerve 
rarely  single ;  but  as  in  other  cases,  individual  plants,  especially 
when  barren,  can  often  only  be  referred  to  the  right  genus  by 
experience.  The  student,  however,  will  do  well  to  bear  in  mind 
that  no  species  with  longly  acute  or  acuminate  leaves  and  well- 
defined  single  nerve  belong  to  this  genus  except  those  of  the 
Sections  Harpidium  (easily  known  by  the  strongly  falcate  leaves) , 
and  two  or  three  species  of  the  Section  Campylium. 

Deriv.— wi'oi/  (hypnon),  a  Greek  word  for  a  moss  or  some 
other  Cryptogamic  plant. 

In  classifying  the  species  of  this  large  genus  I  have  for  the 
most  part  followed  the  system   employed  by  Schimper  in  the 
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Synopsis.  It  is,  however,  I  think,  generaWy  felt  that  the  sub- 
divisions there  are  unnecessarily  numerous,  and  I  have  in  one  or 
two  cases  merged  two  of  his  sub-genera  into  one.  Thus  under 
Harpidium  I  have  included  all  the  falcate-leaved  species  with 
elongated  single  nerve  and  with  the  angular  cells  usually  dilated, 
irrespective  of  the  thickness  of  the  nerve ;  i.e.,  I  have  included 
the  sub-genus  Cratoneuron  of  Schimper  ;  the  nerve  in  some  of  the 
true  Harpidium  species  being  equally  strong,  while  in  //.  sulcatum 
it  is  very  feeble ;  and  the  presence  of  paraphyllia  and  radicular 
tomentum  being  equally  inconstant.  I  have  also  eliminated  the 
sub-genera  Ctenidium  and  Ctenium,  placing  the  two  species 
there  included  by  Schimper,  viz.,  H.  molluscum  and  //.  crista- 
castrensis,  under  Drepanium,  from  which  they  are  hardly 
separable  by  any  important  structural  detail ;  and  I  have  done 
the  same  with  //.  incurvatum,  our  only  British  representative  of 
the  sub-genus  Homomallium.  Scorpidium  (H.  scorpioides)  will 
be  found  united  with  Limnobium,  and  H.  (Rhytidium)  rugosum 
placed  (following  Lindberg)  with  Hylocomium.  I  venture  to 
think  that  by  so  doing  an  equally  sound  basis  of  classification  is 
arrived  at,  while  the  characters  on  which  the  Sections,  or  sub- 
genera, are  based  are  much  more  clearly  defined  and  consequently 
much  more  easily  employed  by  the  student. 

A.  CAMPYLIUM.  Leaves  more  or  less  longly  acuminate, 
usually  squar  rose-diver  gent  both  wet  and  dry  or  rarely  secund, 
never  strongly  falcate  nor  circinate  ;  branching  irregular  or  sub- 
pinnate  ;  nerve  single,  varying  in  length,  or  none,  rarely  double ; 
cells  narrow-linear.     Plants  often  small.     Paraphyllia  none. 

B.  HARPIDIUM.  Plants  usually  tall  and  robust,  often 
erect,  more  or  less  pinnately  branched.  L^zv^sfalcato-secund  or 
circinate,  longly  and  gradually  acuminate,  with  a  single  nerve 
reaching  above  half-way  and  often  nearly  or  quite  to  the  apex  ; 
cells  linear,  often  very  long  and  vermicular,  usually  much  dilated 
at  angles ;  paraphyllia  often  present.  Leaves  mostly  large. 
Plants  more  or  less  aquatic. 

C.  DREPANIUM.  Plants  prostrate  or  ascending,  more  or 
less  regularly  pinnate.  Leaves  usually  small,  strongly  falcate  or 
circinate,  rarely  almost  straight  but  strongly  homomallous, 
nerveless  or  with  two  faint  nerves,  longly  and  acutely  acuminate. 
Plants  rarely  aquatic.     Paraphyllia  few  or  none,  rarely  abundant. 

D.  LIMNOBIUM.  Usually  procumbent  or  ascending,  of 
soft,  flaccid  texture,  variously  branched.  Leaves  usually  secund 
but    not    strongly  falcate,    wide,    obtuse   or   apiculate,    rarely 
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tapering  to  a  shdrt  point,  never  finely  and  longly  acuminate ; 
nerve  double  or  none,  very  rarely  single.  More  or  less  aquatic, 
oh  wet  rocks. 

E.  CALLIERGON.  Plants  erect  or  procumbent,  usually 
slightly  branched  only,  or  sub-pinnate.  Leaves  imbricated  all 
round,  rarely  secund,  usually  large,  broad,  glossy,  obtuse  or  only 
apiculate,  nerve  single  or  double.  Terrestrial  or  bog  plants,  tall 
and  often  robust. 

r  Leaves  sharply  acuminate,  acumen  often  long  and  narrow 2 

i-j  Leaves   very   shortly   pointed,    or   obtuse  or  apiculate,  or  with  short,  bluntish 

\     acumen 5 

/Nerve  single  3 

ILeaves  nerveless,  or  Portly  2-nerved 4 

i  Leaves  squarrose  or  spreading  (rarely  more  or  less  secund) A,  Campyliumt 

^\Leaves  falcato-secund  or  circinaie B.  Harpidium 

/Leaves  squarrose-divergent A.   Cantpylium 

"*i^  Leaves  secund,  falcate,  or  circinaie C.  Drepanium 

g/Ls.  wide,  soft,  flaccid,  usually  secund  ;  on  wet  rocks,  etc D.  Limnobium 

^\Ls.  Hrm,  patent  or  imbricate ;  usually  in  bogs  or  on  the  ground...  .E.  Calliergon 


A.  CAMPYLIUM. 


Leaves  more  or  less  ovate-acuminate,  acutely  pointed, 
divergent  or  squarrose  when  dry,  or  secund,  not  strongly  falcate. 

[The  only  species  in  this  Section  which  have  the  leaves  more 
or  less  erecto-patent  or  secund,  not  squarrose,  viz.,  //.  riparium 
and  H .  polygamum,  always  have  a  long,  single  nerve]. 

/Leaves  single-nerved   2 

\Nerve  absent,  or  short  and  double 5 

j  Ls.  narrowed  above- to  a  long,  very  narrow  acumen  ;  plant  slender 3 

\Ls.  more  gradually  tapering  to  a  wider  acumen  ;  plant  larger' 4 

/Nerve  running  up  far  into  the  acumen 2.  eJode^ 

^  \  Nerve  ceasing  alwut  half-way  up  leaf  4^.  chiysophyllum 

/Ls.  distinctly  auricled  with  enlarged  cells  at  angles .j.  polygamwn 

^\  Basal  cells  enlarged,  but  not  forming  distinct  auricles /.  tipafium  k 

/Ls.  sharply  serrulate,  all  strongly  recurved  b.  Halleri     .  \ 

^\Ls.  almost  entire  above,  less  recurved   6       ** 

g  (Stem  creeping,  slender  ;  angular  cells  of  Is.  small,  quadrate...../,  hispidulum  var. 
\Stem  usually  erect ;  angular  cells  dilated   4.  Ueilatum 

1.    Hypnum  riparium  L.    (Amblystegium  riparium  B.  &S., 
Braithw.  Br.  M.  Fl.,  Schp.  Syn.  et  mult,  auct.)  (Tab.  LVI.  H). 

Very  variable  in  size  and  habit ;  typically  low,  creeping,  sub- 
pinnate  with  short,  spreading  branches  ;  bright  or  yellowish 
green,  2-3  inches  long ;  leaves  long,  1-2  lines  (occasionally 
smaller)  widely  spreading  or  almost  squarrose  both  wet  and  dry. 
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often  sub'Complanate ,  rarely  erecto-patent,  but  often  forming  a 
cuspidate  tuft  and  secund  at  the  tips  of  the  branches ;  silky ; 
more  or  less  widely  ovate-lanceolate  or  oblong-lanceolate,  longly 
and  gradually  tapering  to  a  fine,  flat,  not  channelled  acumen, 
rounded  at  base  to  a  narrow,  shortly  decurrent  insertion.  Margin 
plane,  entire  ;  nerve  strong  at  base,  reaching  above  the  middle  and 
usually  %  the  length  of  the  leaf ;  cells  linear-rhomboid,  acute, 
lo-i^  times  as  long  as  broad,  thin-walled,  chlorophyllose ;  becoming 
lax  at  some  distance  above  the  base,  gradually  towards  angles 
larger,  rectangular  and  often  pellucid,  but  not  forming  distinct 
nor  hyaline  auricles.  Seta  iri  inch  long  ;  capsule  oblong- 
cylindric.  somewhat  turgid,  strongly  curved  ;  perisome  large. 
Autoicous. 

Var.  p,  longifolium  Schp.  Leaves  narrow,  lanceolate- 
acuminate,  with  a  very  long  and  tapering,  almost  filiform 
acumen  ;  rather  distant.  Stems  with  almost  simple,  hardly 
branched  divisions,  usually  sub-complanate. 

Var.  y.  splendens  De  Not.  Resembling  var  longifolium  in 
habit  but  with  very  large,  broad  leaves,  less  finely  acuminate, 
more  crowded,  very  regularly  imbricated. 

Hab.  Roots  of  trees,  stones,  etc.,  near  water.  Common.  Thevars.  /Sandy 
fli)aung,  in  pools,  etc.,  less  common. 

A  very  variable  plant,  but  usually  known  by  the  longly-pointed,  entire  leaves, 
widely  divergent  and  straight  when  dry,  with  a  long  stout  nerve  and  linear,  pointed 
areolation  ;  in  the  laittr  character  it  is  typically  very  different  from  all  the  species  of 
Amblystegium,  with  which  it  is  usually  united ;  while  the  single-nerved,  entire,  not 
plicate  leaves  will  at  once  distinguish  it  from  any  of  the  species  of  the  previously 
described  genera  to  which  it  may  bear  any  resemblance.  It  is  sometimes  much  more 
like  H.  aduncum  (Group  Kneiffii),  but  only  in  a  few  very  extreme  forms  ;  it  is  then 
scarcely  to  be  identified  but  by  the  areolation  gradually  becoming  laxer  at  the  l)ase  of 
the  leaves,  not  suddenly  enlarged  at  the  angles.  The  larger,  wider,  chlorophyllose 
leaves,  often  complanate,  and  though  widely  spreading,  hardly  squarrose  will  separate 
it  from  the  other  specie<i  of  this  Section  except  H.  polygamum^  the  basal  areolation  of 
which  is  quite  different,  and  the  acumen  channelled. 

The  var.  spUndem  is  a  very  handsome  plant,  with  wide  flat  hranche.«  having  the 
large  leaves  very  regularly  arranged  and  of  a  deep  green.  This  variety  and  the  var. 
longifolium  are  often  very  much  elongated,  6  or  8  inches  long,  and  almost  with  the 
habit  of  Fontinalis. 

The  union  of  this  species  with  those  of  the  Section  Campylium  may  without 
doubt  give  rise  to  some  questioning.  On  the  one  hand  the  areolation  is  frequently 
shorter  than  in  the  type,  approaching  that  of  AmblysUj^ium  Kochii ;  but  this  is 
exceptional,  and  is  never  the  case  in  the  more  ordinary  and  by  far  the  greatest  number 
of  forms,  nor,  as  far  as  I  am  aware,  in  fruiting  plants,  and  can  of  itself  be  held  no 
more  a  ground  for  uniting  the  species  with  Amblystegium  than  can  the  fact  that  in 
other  forms  it  nearly  approaches  H,  aduncum  be  held  a  reason  for  placing  it  in 
Harpidium.  In  all  the  more  ordinary  forms  the  outline  and  the  direction  of  the  leaves 
give  it  full  as  much  a  title  co  a  place  here  as  H.  polygamum  and  H.  elodes.  On  the 
whole  I  think  it  must  be  conceded  that  its  affinities  with  the  plants  of  this  Section  are 
at  least  as  close  as  with  Amblystegium,  in  which  genus  it  is  in  its  typical  form 
decidedly  anomalous. 
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2.  Hypnum     elodes    Spruce    (Amblystegium    elodes  Lindb.^ 

Braithw.  Br.  M.  Fl.)  (Tab.  LVI.  I.). 

Very  slender  ;  stems  2-4  inches  long,  procumbent,  irregularly 
pinnate,  branches  slender,  ascending ;  in  rather  large  low  tufts, 
olive  green  or  yellowish.  Stem -leaves  distant,  widely  spreading ; 
branch-leaves  somewhat  closer,  but  not  densely  placed,  slightly 
secund  at  the  tips  of  the  branches ;  all  very  small,  %-)(  line  long, 
narrowly  ovate-lanceolate  or  lanceolate,  widest  just  above  the 
base,  gradually  tapering  to  a  long  fine  acumen,  hardly  decurrent, 
narrowed  at  base ;  margin  plane,  obsoletely  denticulate ;  nerve 
yellowish,  strong,  vanishing  in  the  acumen.  Cells  widely  linear, 
thin-walled,  8-12  times  as  long  as  broad,  at  base  larger,  shorter, 
sub-rectangular,  more  incrassate,  covering  a  large  space  at  the 
base  of  the  leaf,  but  not  forming  well-defined  auricles.  Seta 
long,  1-2  inches  ;  capsule  sub-cylindric,  curved.     Dioicous. 

Hab.     Marshy  meadows,  on  earth  by  water,  etc.,  rare.     Fr.  spring,  very  rare. 

A  delicate  plant,  resembling  H.  chrysophyllum^  but  quite  different  in  the  long, 
strong  nerve,  and  i)y  that  and  the  divaricate,  narrower,  distant  leaves  readily 
identified.  H.  polygamum  is  a  larger  plant  with  fainter,  shorter  nerve,  quite  entire 
margin,  and  more  distinct  angular  ceils,  and  the  inflorescence  autoicous. 

Small  forms  of  Ambl.  Juratzkanum  are  known  by  the  shorter  nerve  and  wider 
cells,  and  sltnder  varieties  q\  A.  filicinum  which  may  very  closely  resemble  it,  by  the 
shorter,  wider  areolation. 

3.  Hypnum  polygamum  Schp.    (Amblystegium  polygamum 

B.  &  S.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVI.  M.). 

Resembling  //.  stellatum  ;  moderately  robust,  less  erect ; 
yellowish  green  or  golden.  Leaves  not  very  densely  crowded, 
erecto'patent  both  moist  and  dry,  not  or  very  rarely  squarrose, 
often  sub-secund,  longly  and  widely  lanceolate,  gradually  tapering 
to  a  long,  channelled  acumen,  entire,  from  a  rather  narrow,  hardly 
excavate,  not  cordate  nor  triangular  base ;  nerve  single,  reaching 
half-way  or  more,  distinct,  but  not  very  strong ;  areolation 
narrow,  linear,  as  in  the  firmer  forms  oi  N.  stellatum ;  at  basal 
angles  distinct,  large,  often  orange,  forming  distinct  auricles 
usually  reaching  nearly  to  the  nerve.  Seta  long,  i|-2  inches  or 
even  more;  capsule  variable  in  form.  Autoicous  or  synoicous. 
Flowers  numerous,  often  clustered. 

Var.  p.  stagnatum  Wils.  Larger  and  more  robust.  Stems 
more  erect,  sub-pinnate,  leaves  large. 

Var.  y.  minus  Schp.  Very  small,  resembling  H.  chryso- 
phyllum ;  leaves  squarrose  or  sub-squarrose,  acumen  less 
channelled ;  nerve  shorter,  often  double,  variable.     Seta  short. 
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Hab.  Marshes,  wet  meadows,  etc.,  not  common.  The  var.  $  rare  ;  var.  y 
very  rare,  Norfolk,  1900  f£.  M,  Holmes),     Fr.  summer. 

Not  easy  to  recognise  in  the  field  from  certain  forms  of  H.  stellatum^  though  very 
different  from  the  typical  form  of  that  species  in  the  less  spreading,  narrower  leaves, 
and  usually  very  fertile.  The  narrow  base  of  the  leaves,  the  long  nerve,  and 
different  inflorescence  will  easily  separate  it  under  the  microscope. 

The  typical  squarrose  leaves  of  H.  stellatum  will  not  flatten  out  under  a  cover- 
glass  without  the  involution  of  the  margins  in  the  middle,  or  ai  least  without  rendering 
them  undulated  ;  in  the  present  plant,  and  in  typical  H,  chrysophyllum^  the  less 
squarrose  direction  allows  of  their  being  flattened  without  much  alteration  of  outline. 

Like  H.  stellatum  it  is  sometimes  very  slender,  with  shorter,  more  spreading 
leaves.  The  var.  minus  is  however  more  than  a  slender  form,  l)eing  distinct  in  the 
squarrose  direction  of  I  he  leaves  and  the  less  developed  nerve.  It  is  scarcely  separable 
from  some  forms  of  H.  chrysophyllum  except  by  the  inflorescence. 

Wilson's  var.  staanatum  is  the  larger,  robust  form  of  this  plant,  stronger  in  all  its 
parts  than  the  more  slender  and  commoner  form. 

The  areolation  will  usually  distinguish  H,  poly^amum  from  H.  riparium.  I 
have  however  seen  forms  which  could  scarcely  be  recognised  from  that  species  except 
by  the  channelled  acumen. 

4.    Hypnum   stellatum    Schreb.     (Amblystegium   stellatum 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVI.  K.). 

Very  variable.  Typically  robust,  stems  stout,  erect  or 
ascending f  2-4  inches  high,  somewhat  divided,  and  with  numerous, 
sub-pinnate,  more  or  less  crowded  and  erect  branches ;  forming 
large  soft  tufts  of  a  yellowish  green  or  bright  golden  colour, 
glossy.  Leaves  variable  in  size  and  form,  ^-/^  lines  long,  some- 
what crowded,  from  an  erect,  ovate  or  widely  cordate  base,  more  or 
less  rapidly  narrowed  to  a  long,  gradually  tapering,  acute, 
squarrose  acumen,  hardly  altered  when  dry,  rigid,  scariose,  at 
base  wide,  slightly  excavate,  with  rounded,  hardly  decurrent 
auricles,  in  the  acumen  somewhat  channelled  ;  entire,  or  sinuolate 
at  base  only ;  nerveless  or  with  a  very  short  and  faint,  (fouble  or 
single,  often  forked  nerve ;  cells  narrow,  linear,  in  the  young 
leaves  often  pointed  and  somewhat  thin-walled,  8-10  times  as 
long  as  wide,  in  older  leaves  often  narrower  and  obtuse,  with  the 
walls  incrassate  and  porose,  almost  uniform  to  base ;  at  angles 
distinct,  sub-rectangular,  incrassate,  variable  in  size  and  colour, 
opaque,  orange  or  pellucid,  forming  larger  or  smaller,  more  or 
less  distinct  auricles.  Seta  long,  i-ij  inches,  stout  ;  capsule 
oblong-cylindric,  curved.     Dioicous. 

Var.  ^.  protensum  Rohl  (Hypnum  protensum  Brid.,  Ambl. 
protensum  Lindb.,  Braithw.  Br.  M.  Fl.).  Slender,  more  or  less 
procumbent,  with  more  regularly  pinnate,  spreading  branches,, 
forming  low,  usually  prostrate,  often  much  elongated,  creeping 
tufts;  leaves  more  distant,  smaller,  more  abruptly  longly  and 
finely  acuminate  from  a  distinct  ovate-cordate  base,  nerveless  or 
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with  a  very  faint  single  nerve,  reaching  nearly  halfway ;  angular 
cells  usually  fewer  and  smaller. 

Hab.  Bogs,  marshy  meadows,  etc.  Frequent.  Tl)e  var.  $  on  wet  calcareous 
irocks,  beds  of  pools,  etc.,  rarer.     Fr.  rare,  summer. 

In  its  typical  form  this  is  a  robust,  handsome  species  of  erect,  compact  growth 
and  rich  golden  colour ;  but  it  has  a  strong  tendency  to  become  slender,  straggling, 
;and  untidy,  of  a  dull  dirty  green.  Some  of  the  forms  are  very  slender,  and  a  number 
of  varieties  are  described  by  Boulay,  mostly  tending  in  this  direction  and  varying  in 
leaf-form,  etc.  ;  I  find  the  form  of  leaf  so  variable,  however,  even  on  the  same  plant* 
that  I  think  it  more  satisfactory  to  include  all  the  more  slender,  more  or  less  prostrate 
forms  with  small  leaves  under  the  var.  protensum^  which  in  its  extreme  state  is  a  very 
marked,  pretty  plant ;  very  small  forms  of  it  approach  H.  chrysophyllum  in  habit 
and  leaf,  but  it  may  perhaps  always  be  distinguished  by  the  more  distant,  more 
squarrose  leaves,  usually  wider  at  base,  and  generally,  though  not  always,  with  larger 
auricular  cells. 

H.  stellatum  sometimes  has  much  the  appearance  of  H.  pofygamum,  with  less 
squarrose  leaves  of  a  narrow  outline,  but  wanting  the  long  distinct  nerve  of  that 
species,  and  with  a  different  inflorescence.  A  very  faint  single  nerve  however  in  the 
form  of  a  slender  striate  line,  sometimes  occurs  in  otherwise  typical  plants. 

*  Hypnum   chrysophyllum    Brid.     (Amblystegium    chryso- 
phyllum Lindb.,  Braithw.  Br.  "M.  Fl.)  (Tab.  LVI.  L.). 

Differs  from  most  forms  of  H.  stellatum  as  follows :  Much 
more  slender,  stem  prostrate,  with  sub-erect  or  spreading, 
pinnate  branches,  forming  low,  lax  or  denser  tufts,  rarely  an  inch 
high,  bright  golden,  rarely  yellowish  green.  Leaves  smaller, 
Yi-i  line  long,  more  crowded,  less  squarrose,  frequently  secund, 
narrower  at  base,  more  gradually  tapering,  triangular-lanceolate 
or  ovate-acuminate,  nerve  slender,  single,  reaching  half-way  or 
slightly  beyond;  cells  as  in  H,  ^/^//^/«wi  but  frequently  shorter 
and  wider,  5-10  times  as  long  as  broad;  angular  cells  usually 
smaller  and  more  opaque,  less  frequently  dilated  and  pellucid. 

Var.  ^.  erectum  Bagnall  (Journ,  of  Bot.,  1896,  p.  in).  In 
dense  large  tufts,  1-2  inches  \i\g\  yellowish  green.  St^vas  erect 
or  ascending  with  densely  pinnate,  erect,  crowded  branches ; 
leaves  more  regularly  secund,  often  distinctly  falcato-secund, 
sub-denticulate  at  basal  margin. 

Hab.  On  the  ground,  rocks,  etc.,  in  calcareous  districts.  Frequent.  The  var. 
/5,  Staffordshire  ;  Derbyshire  ;  N.  Wales ;  Ireland.     Fr.  very  rare,  summer. 

After  examining  a  large  number  of  specimens  of  this  and  H.  stellatum  I  am 
compelled  to  think  the  difference  iietween  them  is  very  slight  indeed.  It  is  quite 
impossible  to  found  the  distinction  on  the  presence  of  the  single  elongated  nerve  ;  for 
undoubted  plants  of  H.  stellatum  not  unfrequently  have  a  thin  nerve  reaching  half- 
way up  the  leaf,  while  it  is  not  uncommon  in  equally  undoubted  H.  chrysophyllum  to 
find  leaves  with  hardly  any  trace  of  nerve.     Beyond  this,  I  have  frequently  examined 

J)lants  which,   while  exactly  agreeing  in  asf>ect  with  H.  chrysophyllum^  as  well  as  in 
eaf-form  and  areolation,  show  in  almost  all  the  leaves  the  ^ntest  traces  of  nerve. 
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with  occasionally  a  more  pronounced  one.  The  angular  cells  vary  very  greatly,  and 
while  as  a  rule  in  the  large,  wider  leaves  of  H.  stellatum  they  are  large  and  pellucid, 
and  in  the  small,  narrower  leaves  of  H.  chrysophyllum  small  and  opaque,  every 
gradation  can  be  observed  between  these  two  conditions.  At  the  same  lime  the  forms 
of  H.  ittllainm  which  constitute  the  connecting  links  are  rare,  and  the  student  will 
seldom  have  any  difficulty  in  recognbing  H.  chrysophyllum  from  the  delicate,  silky 
habit,  golden  colour,  nerved  leaves  and  frequently  shorter  cells.  It  so  closely 
resembles  the  most  slender  forms  of  H.  polygamum  that  it  is  sometimes  only  separable 
by  the  inflorescence.     Such  forms  are  however  veiy  rare. 

The  var.  erectum  is  a  very  marked  form,  with  much  the  aspect  of  robust  plants  of 
Plagiothecium  pulchellum  ;  I  have  received  exactly  the  same  plant  from  the  Rev.  A. 
C.  Waghorne,  gathered  in  Newfoundland,  and  have  gathered  it  myself  in  the 
Pyrenees. 

A  green,  not  yellowish  form  of  the  sub-species  sometimes  occurs,  with  shortly 
acuminate  leaves  and  lax  areolation. 


5.    H3^niim  hispidulum  Brid.  var.  Sommerfeltii  Myr.  (H. 

polymorphum  Wils.,  non  Hedw. ;  Campylium  hispidulum 

var.  Sommerfeltii  Lindb.,  Braithw.  Br.  M.  Fl. ;  H. 

Sommerfeltii  Myr.,  Handb.  Ed.  I.)  (Tab.  LVI.  J.). 

Very  slender,  stems  about  i  inch  long,  with  numerous,  sub- 
pinnate,  slender,  erect  branches,  forming  small  dense  tufts  of  a 
pale,  rarely  yellowish  green.  Leaves  rather  closely  set,  spreading 
and  squarrose,  sometimes  secund  at  the  tips  of  the  branches ; 
little  altered  when  dry ;  small,  about  ^  line  long,  from  a  wide^ 
cordateroval  base  longly  and  finely  acuminate,  rounded  at  base  to 
a  rather  broad  insertion,  finely  denticulate  in  the  lower  half 
nerveless  or  with  a  very  short  and  faint  single  or  double  nerve ; 
cells  linear,  somewhat  vermicular,  obtuse,  6-10  times  as  long  as 
wide  ;  almost  uniform  to  base,  at  angles  distinct,  few,  sub- 
quadrate,  rather  small,  opaque,  forming  small  but  rather  well 
defined,  yellowish  or  dark  auricles.  Seta  about  J  inch  long ; 
capsule  oblong-cylindrical,  slightly  turgid  and  gibbous,  curved ; 
lid  conical,  obtusely  apiculate.     Autoicous. 

Hab.  About  the  roots  of  trees,  on  stones,  etc,  on  calcareous  soil  principally. 
Not  common.     Fr.  summer. 

This  little  plant  has  the  habit  and  appearance  oi  Amblystegium  serpens^  but  is 
easily  recognised  by  the  sauarrose  leaves,  of  quite  different  structure.  From  H, 
chrysophyllum  it  differs  in  the  distinctly  denticulate  leaf-base,  autoicous  inflorescence, 
etc. ;  from  the  other  species,  except  H.  HcUleri  which  is  quite  distinct,  in  the  small 
size  and  denticulate  leaves. 

It  appears  that  our  plant  is  not  specifically  distinct  from  H.  hispidulum  Brid., 
the  type  of  which  is  a  N.  American  and  north  European  species,  differing  from  our 
variety  in  the  leaves  wider  at  base,  less  finely  acuminate,  serrulate  all  round,  and  with 
rather  shorter  areolation,  the  angular  cells  less  distinct  and  less  highly  coloured.  Our 
plant  must  therefore  take  the  rank  of  a  variety  under  the  older  species. 
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-6.     Hypnum  Halleri   Linn.   fil.   (Campy Hum  Halleri  Lindb., 
Braithw.  Br.  M.  Fl.)  (Tab.  LVI.  N.). 

Very  slender,  stems  entirely  prostrate,  divided,  3-4  inches 
long,  with  numerous,  pinnate,  very  short  branches,  erect  or 
spreading,  forming  very  dense  flat  tufts,  not  half-an-inch  high, 
rich  golden  brown  or  golden  green,  dark  within.  Leaves 
crowded,  recurved-squarrose  from  a  more  erect  base,  hardly 
altered  when  dry,  widely  ovate  or  ovate-rounded  with  a  rather 
abrupt,  short,  acute  acumen,  minutely  denticulate  all  round, 
slightly  recurved  at  basal  margin,  nerveless  or  with  a  very  faint, 
short,  double  nerve ;  cells  rather  short,  6-10  times  as  long  as 
wide,  linear,  obtuse ;  at  angles  few,  sub-quadrate,  not  very 
conspicuous.  Seta  short,  about  f  inch ;  capsule  small,  \  line 
long,  more  or  less  curved,  constricted  below  the  mouth,  reddish 
purple  with  a  somewhat  glaucous  tinge,  especially  when  young. 
Autoicous. 

Hab.  Alpine  rocks  ;  very  rare  ;  Ben  Lawers  ;  Craig  Chailleach  ;  Ben  Cniban  ; 
Ben  Tigh.     Fr.  summer. 

A  very  distinct  and  pretty  little  species,  in  very  dense  low  patches,  and  at  once 
characterised  by  the  colour,  and  by  the  very  squarrose,  recurved  leaves,  which  have 
much  shorter  points  than  in  the  allied  species,  and  therefore  give  a  quite  different, 
more  compact  aspect  to  the  stems  and  branches.  On  the  continental  mountains  it  is 
fairly  common  and  fruits  abundantly. 


B.    HARPIDIUM. 

Leaves  usually  large,  strongly  falcate  or  circinate,  rarely  only 
slightly  falcate  ;  nerve  single,  reaching  half-way,  usually  much 
higher,  often  strong.  Bog  plants,  or  growing  in  wet  places  on 
rocks. 

[All  the  British  pleurocarpous  mosses  with  strongly  falcate, 
acuminate  leaves  having  a  long  single  nerve  belong  here,  with  the 
exception  of  some  forms  of  Amblystegium  filicinum  with  strongly 
curved  leaves,  recognised  at  once  by  the  short,  wide,  sub- 
hexagonal  cells.  Hypnum  palustre  and  H.  ochraceum  never 
have  the  leaves  finely  and  longly  acuminate.] 

Hypnum  capillifolium  Warnst.  should  be  looked  for  in  our 
northern  bogs.  It  is  allied  to  //.  aduncum  and  H.  Sendtneri, 
but  is  strikingly  distinct  in  its  strong  nerve,  excurrent  in  a  long 
subulate  point.  I  have  found  it  occurring  among  glacial  or  post- 
glacial deposits  from  Mundesley,  Norfolk,  and  also  from  the 
Thames  Valley. 
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In  the  following  arrangement  I  have  made  great  use  of 
Renauld*s  elaborate  monograph  of  the  European  Harpidioid 
H)rpna  in  the  Muscologia  Gallica,  although  with  some  slight 
differences  from  that  arrangement. 

Since  the  publication  of  the  first  edition  of  this  work  our 
British  forms  have  received  considerable  attention  and  com- 
parison with  the  continental  forms,  thus  demanding  and,  I  think, 
justifying  a  somewhat  fuller  treatment.  In  "  The  North  of 
England  Harpidia,"  1902  (reprinted  from  "  The  Naturalist  "), 
Mr.  J.  A.  Wheldon  has  embodied  most  of  the  results  of  this  study. 
It  would  be  out  of  place  in  a  work  of  this  character  to  attempt  to 
•characterise  all  the  varieties,  still  less  the  forms  in  so  poly- 
morphous a  Section,  but  I  have  given  the  principal  varieties  with 
references  to  some  others,  and  by  adopting  Renauld's  very 
natural  system,  as  it  seems  to  me,  of  grouping  the  forms  of  H, 
aduncum  and  H.  fluitans^  I  hope  to  have  afforded  some  guidance 
to  the  student  desiring  to  be  initiated  into  the  study  of  this  very 
intricate  Section. 

In  dealing  with  unstable  and  plastic  species  such  as  these,  it 
should  be  borne  in  mind  that  different  authors  have  founded  their 
systems  of  classification  on  different  sets  of  characters,  and  the 
varieties  in  such  cases  will  often  overlap,  ;>.,  a  group  of  forms 
combined  under  one  system  within  a  single  variety  may  be 
separated  up  under  another  system  and  distributed  over  several 
varieties,  and  vice-versd.  Hence  although  it  is  tempting  to  select 
the  most  salient  varieties  described  by  different  authors,  omitting 
the  less  marked  ones  in  the  various  systems,  such  a  course  tends 
to  obscure  the  real  relationship  of  the  plants  and  to  lead  to 
confusion.  This  is  seen  at  once  by  taking  as  an  illustration  the 
various  forms  of  Sphagnum  acutrfolium.  The  forms  may  be 
grouped  under  the  colour  variations,  or  by  some  other  characters, 
e.g.^  the  form  and  disposition  of  the  branch-leaves;  either  may 
form  a  more  or  less  natural  and  practically  helpful  arrangement, 
but  it  is  obvious  at  once  that  to  attempt  to  arrange  one's 
herbarium  under  any  combination  of  the  two  leads  at  once  to 
confusion.  I  have  therefore  not  attempted  to  include  here  certain 
varieties  of  authors  employing  a  different  system,  though  fully 
recognising  that  in  themselves  they  are  well  deserving  of  notice. 

It  is  imperative  to  remember  in  the  Harpidia  that  the 
stem-leaves,  not  those  of  the  branches,  are  referred  to  in  the 
descriptions,  unless  otherwise  mentioned. 

(Leaves  not  (or  only  faintly)  plicate  when  moist  2 
Leaves  distinctly  plicate  when  moist 9 
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/Leaves  not  (or  scarcely)  auricled     -^ 

\Leaves  with  distinct  auricles  5 

r  Ls.  wide,  concave,  crumpled  and  rugose  when  dry     9.  lycopotiioides 

^|Ls.  little  altered  when  dry    4 

(Robust,  reddish ;  leaves  with  long  acumen /j   revotvtns 
Slender,  yellowish  or  green  ;  acumen  shorter /j*.  intermedium 

/Angular  cells  swollen,  hyaline 6 

5\Angular  cells  incrassate,  yellowish & 

(Annulus  present ;  Is.  usually  ovate-lanceolate,  entire  ;  nerve  usually  not  reaching 
high  in  acumen  7.  aduncum 
Annulus  absent  ;  Is.  longly  lanceolate,  Hnely  toothed  at  base  and  apex  ;  nerve 
usually  running  far  into  acumen 7 

Soft;  slem-ls.  flexuose,  only  the  upper  secund jo.  fiuitans 

More  rigid  ;  Is.  falcato-secund,  faintly  plicate,  especially  when  dry 

/o*.  exanmilafum 

rSlender;  Is.  crowded,  ^-i  line  long  8.  Sendineri 

[Robust;  Is.  more  distant,  ii-2i  lines  long    8^.    Wilsoni 

fLs.  not  auricled,  red -brown  along  base .' 12.  virnicosum 

^\Ls.  auricled 10 

fNerve  very  stout ii 

\Ncrve  slender 12 

rStems  very  radiculose,  Is.  deltoid  at  base 14.  commutatum 

\Stems  scarcely  radiculose,  Is.  narrower  at  base /^*.  falcatum 

>.  long,  longly  filiform -acuminate    //.  utuinatum 

very  short,  shortly  acuminate    /^*.  sulcaium 


.{H 


7.     Hypniim  aduncum  Hedw.,  non  L.  (Amblystegtum  Kneiffii 
B.  &  S.,  p.p.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVI.  O.). 

Stems  usually  slender  and  soft,  not  so  firm  nor  so  robust  as 
in  most  of  the  following  species ;  green  or  golden  yellow,  rarely 
reddish  or  dark  coloured;  extremely  variable  in  mode  of 
branching,  etc.  Stems  erect  or  floating,  more  or  less  regularly- 
pinnate  or  almost  simple ;  leaves  not  crowded,  often  secund  but 
rarely  strongly  falcate,  usually  moderately  but  not  strongly 
hooked  at  the  tip  of  the  stems  and  branches ;  not  plicate,  entire 
or  very  faintly  sinuolate  at  margin,  ovate-lanceolate  or  oblong- 
lanceolate,  variously  acuminate,  wide  and  cordate  at  base, 
strongly  excavate,  with  decurrent  auricles  enclosing  a  more  or 
less  semi-circular  space.  Nerve  moderately  strong,  50-60  \i.  wide 
at  base,  reaching  |  length  of  leaf  or  into  the  acumen,  but  usually 
not  nearly  approaching  the  apex,  Areolation  rather  short,  thin- 
walled,  linear-flexuose,  about  80  /x  in  length,  but  sometimes  more 
and  often  less,  JO-12  times  as  long  as  wide;  towards  base 
becoming  laxer,  hexagonal-rectangular,  at  angles  suddenly 
inflated,  large,  hyaline,  forming  distinct,  hyaline,  decurrent 
auricles.  Perichaetial  bracts  lightly  plicate.  Seta  long,  1-2 
inches.  Capsule  oblong,  inclined,  curved.  Annulus  present, 
broad.     Dioicous. 

The  forms  may  be  classified  as  follows  : — 
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Group  TYPICUM  Ren. 

With  something  the  habit  of  slender  forms  of  Amblystegium 
filicinum  or  //.  intermedium.  Plants  usually  slender,  firm, 
frequently  pinnate ;  stems  and  branches  usually  hooked  at  tips. 
Leaves  rather  closely  set,  secund  and  more  or  less  falcate,  widely 
oblong-lanceolate  or  trianfrular-ovate  at  base,  acumen  rather 
short,  channelled,  frequently  subulate.  Nerve  thin,  sometimes 
very  short,  usually  reaching  about  half-way. 

[The  plants  which  may  be  looked  upon  as  the  type  of  H.  aduncum^  have  the 
stems  erect,  2-4  inches  high,  somewhat  pinnate,  firm  and  not  very  flexuose,  with 
oblong-lanceolate,  acuminate  leaves,  somewhat  falcate,  especially  the  apical  ones ; 
cells  moderately  firm  and  narrow  to  near  the  base,  then  becoming  wider,  hexagonal- 
quadrate  at  auricles.  Forma  fakata  Ren.  has  the  leaves  more  regularly  and  strongly 
^Icate,  subulate-acuminate.  F.  lavis  Boul.  has  the  leaves  erect  or  adpressed,  not 
flexuose  at  points,  only  slightly  secund  above,  scarcely  hooked  ;  the  stems  are 
therefore  somewhat  terete  and  cylindrical.  This  constitutes  a  transition  to  var. 
pungens  of  the  next  group.  The  above  forms  differ  from  var.  graciiescens  in  the 
more  longly  acuminate  leaves  and  narrower  cells.  Of  somewhat  more  importance 
than  these  forms  are  the  two  following  varieties.] 

Var.  p,  graciiescens  Schp.  Short ;  slender.  Leaves  wider 
and  shorter,  quickly  narrowed  to  a  short  acumen  ;  all  lower  cells 
wider,  shorter ;  leaf-base  less  deeply  and  more  widely  excavate 
between  the  auricles.  The  var.  tenue  Schp.  (f.  tenuis  Ren.)  is 
probably  a  starved  form  of  this. 

Var.  y.  aquaticum  Sanio.  Usually  submerged ;  more  robust ; 
leaves  larger,  more  distant,  longly  acuminate,  flexuose  at  points. 
Nerve  stronger,  reaching  f  length  of  leaf.     Median  cells  longer. 

Group  Kneiffii  Ren. 

Plants  with  less  of  the  distinctive  habit  of  Harpidium, 
Stems  slender,  softer  and  more  flexuose.  Leaves  more  distant, 
not  or  only  slightly  secund  and  not  falcate,  stems  and  branches 
not  or  scarcely  hooked ;  upper  leaves  generally  wider  and  shorter, 
acumen  y?^/. 

Var.  8.  polycarpon  Bland.  Stems  procumbent,  with  numerous 
slender  divisions,  not  pinnate.  Leaves  somewhat  distant,  erecto- 
patent,  scarcely  secund,  upper  triangular-ovate  with  a  short 
acumen,  strongly  decurrent;  branch  leaves  often  secund.  Cells 
rather  short,  lax  below.  Fruit  rare,  but  when  present  often 
produced  in  abundance. 
* 
[The  var.  polycarpon  may  ht  looked  upon  as  the  typical  form  in  this  group. 
The  var.  attenuatum  Boul.  is  an  extremely  slender  form  with  elongate,  simple,  almost 
filiform  branches,  the  leaves  distant  and  widely  spreading,  recalling  AmbL  KockiiJ\ 

HI 
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Var.  c.  pungens  H.  Mull.  Brownish  yellow. .  Stems  and 
branches  rif^id,  terete  and  cylindrical  from  the  appressed, 
closely  imbricated  leaves,  the  apical  forming  a  cuspidate  point. 
Areolation  rather  long  and  narrow.     A  very  distinct  plant. 

Var.  (.  intermedium  Schp.  Very  variable,  resembling  var. 
polycarpon  but  with  larger,  longer,  more  oblong-lanceolate 
leaves.     Cells  rather  longer  and  narrower. 

[Forming  a  link  between  the  var.  polycarpon  and  the  pseudo-fluitans  group. 
F.  laxifoha  Ren.  is  a  slender,  elongate  form,  with  more  distant  leaves,  the  comal 
ones  appressed  and  sub-convolute,  so  as  to  form  a  slightly  falcate  cuspidate  point.] 

Group  PSEUDOFLUITANS  Sanio. 

Robust,  mostly  pinnate  plants,  often  much  elongate,  fre- 
quently golden  yellow.  Habit  of  some  forms  of  H.  fluitans,  but 
leaves  usually  broader.  Stem-leaves  distant,  upper  not  differing 
appreciably  from  the  lower,  large,  widely  lanceolate  or  oblong- 
lanceolate,  gradually  tapering  to  a  long  slender  acumen  ;  often 
sub-secund,  more  so  at  apex  of  stem,  but  not  falcate.  Median 
cells  elongate,  auricles  very  distinct  and  occupying  nearly  all  the 
width  of  the  base,  which  is  narrow,  excavate  in  a  small  almost 
circular  curve, 

[A  very  distinct  group  of  large,  usually  aquatic  plants,  much  more  robust  than 
those  of  the  preceding  groups,  and  resembling  closely  some  forms  of  H.  fluitans^  but 
usually  known  by  the  form  of  the  auricltd  leaf-base,  the  entire  leaves,  and  somewhat 
wider,  thin- walled  areolation.] 

Var.  f\,  paternum  Sanio.  Yellowish  green,  orange  or  dark 
brown.  Floating.  Stems  much  elongate,  attaining  12  or  18 
inches,  robust,  from  nearly  simple  to  densely  pinnate.  Stem- 
leaves  distant,  erect,  spreading  or  sub-secund,  branch-leaves 
spreading,  the  apical  both  of  stems  and  branches  somewhat 
convolute  and  cuspidate ;  all  large. 

\^F.  gracilis  Ren.  is  a  slender,  less  branched  form,  with  narrower  leaves.] 

Hab.  Marshes,  pools,  etc.,  especially  in  clay,  rarely  in  peat-l>ogs.  Common. 
A  lowland  plant,  rarely  found  at  even  moderate  elevations.  The  var.  pungens 
appears  to  be  rare,  the  other  varieties  are  more  or  less  frequent. 

This  is  an  exceedirjgly  protean  species,  and  the  characters  given  above,  especially 
as  regards  the  measurements  of  the  cells,  must  be  looked  upon  as  approximate  only. 
The  variations  are  endless,  in  form  of  leaf,  length  of  cells,  size,  mode  of  branching, 
etc.,  and  there  is  perhaps  a  wider  range  of  forms  in  this  plant  as  regards  habit  and 
general  characters  than  in  any  other  British  moss.  The ^;w<i //i»ttw  of  the  typical 
plant  is  an  extremely  delicate,  dwarf  plant,  with  stems  sometimes  scarcely  exceeding 
an  inch,  and  minuie  falcate  leaves  of  about  I  mm.  in  length?  while  the  V9X.  paternum 
may  extend  to  a  foot  and  a  half  in  length,  with  branches  of  3  inches  or  more,  and  large 
spreading  leaves  as  much  as  2  lines  long,  a  single  stem  when  spread  out  covering  a 
sheet  of  foolscap  paper.     Some  of  these  aquatic  forms  of  the  pseudojluitans  group  die 
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•down  to  a  great  extent  in  autumn,  sending  out  new  shoots  in  the  spring,  which 
undergo  a  rapid  development,  the  greater  part  of  the  strong  growth  described  above 
uking  place  in  the  course  of  two  or  three  months.  It  follows  therefore  that  the  spring 
states  are  very  different  in  appearance  from  those  of  the  mature,  summer  development, 
'which  may  be  easily  mistaken  for  a  distinct  variety. 

In  spite  of  its  great  variability,  H,  aduncum  is  rarely  difficult  to  distinguish  from 
the  allied  species,  except  from  H.  fluitans^  which  may  almost  always  be  known  by 
the  narrower  leaves,  denticulate  at  base,  with  very  narrow  cells  remaining  almost 
uniform  to  the  base,  and  with  a  longer  nerve  ;  there  are,  however,  forms  which  arc 
extremely  hard  to  separate.  H,  Stndineri  is  more  robust,  with  the  leaves  more 
suongly  falcate,  the  nerve  stronger  and  cells  firmer  and  narrower,  but  the  parallel 
\^x\^\^ts  grcuiUscens  in  each  species  are  occasionally  almost  impossible  to  separate  from 
one  another.  H.  vemicosum  has  the  leaves  more  feilcate,  plicate,  and  without 
decurrent  auricles ;  H.  revolvetis  and  H.  inttrtnfdiuni  are  distinguished  by  similar 
characters,  though  the  leaves  are  not  plicate.  On  the  other  hand  some  forms  come 
very  near  H.  ripcLrium  and  even  Ambl.  Kochiij  and  may  be  very  hard  to  determine, 
though  most  frequently  the  distinct  auricles  afford  a  test  character.    0 

According  to  Schimper  and  Lindberg,  the  plant  named  H.  aduncum  by  Linnaeus 
was  not  the  present  species  but  that  known  almost  universally  and  described  below  as 
H.  uncinaium.  Lindberg  therefore,  and  Braith  waite  following  him,  restored  the  specific 
name  cuiuncum  to  that  plant,  calling  our  present  species  Hypnum  (or  Amblystegium) 
Kneijfii  Schp.  It  appears  to  me  very  undesirable  to  upset  an  almost  universally 
accepted  nomenclature  in  this  way,  and  apart  from  the  confusion  thus  introduced 
there  are  grave  objections  to  applying  SchimpeHs  name  Kneiffii  to  the  typical,  falcate- 
leaved  plant  from  which  he  wished  to  separate  it.  I  have  therefore  retained  the 
•established  nomenclature. 

S.    H3^num    Sendtneri    Schp.     (Amblystegium    Sendtnen 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVII.  A.). 

Typically  more  robust  than  H,  aduncum  ;  green  or  golden, 
often  reddish  brown ;  stems  erect,  divided,  with  few  branches, 
3-5  inches  high ;  leaves  crowded,  \'i  line  long,  secund,  often 
strongly  falcate  or  almost  circinate,  strongly  hooked  at  the  tips  of 
the  stems  and  branches,  somewhat  flexuose  and  twisted  when  dry, 
more  glossy  than  in  H.  aduncum,  larger,  longly  acuminate  ;  not 
plicate,  entire  ;  nerve  strong,  wider  than  in  H.  aduncum,  about 
60-100  fl  wide  at  base,  usually  extending  into  the  acumen ;  cells 
about  equal  to  those  of  H,  aduncum  in  length,  but  narrower  with 
firmer  walls,  linear-flexuose,  obtuse,  almost  uniform  to  base, 
the  basal  usually  with  thin,  not  porose  walls,  the  angular  cells 
firmer,  with  somewhat  thick  walls,  less  hyaline,  often  orange, 
forming  distinct  but  usually  small  decurrent  auricles.  Capsule 
longer  than  in  //.  aduncum,  sub-cylindric,  sub-erect.     Dioicous. 

Hab.     Bogs,  marshes,  etc.,  not  common.     Fr.  rare,  summer. 

This  species,  on  account  of  its  strongly  curved  leaves,  is  more  like  several  of  the 
following  species  than  H.  aduncum^  to  which,  however,  it  is  more  closely  allied.  It 
differs  from  that  species  also  in  the  deeper  colour,  more  glossy  texture,  wider  nerve 
and  usually  Brmer  cell-waH^  and  the  auricular  cells  are  less  enlarged  and  conspicuous. 
When  very  small  and  inconspicuous  they  may  frequently  be  better  observed  on  the 
stem  with  the  leaves  in  stlu^  or  if  the  leaves  are  rather  roughly  removed  they  will  often 
ht  seen  remaining  attached  to  the  stem. 

The  entire  leaves,  wider  at  the  base,  and  more  strongly  falcate,  will  separate  it 
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from  H.  fluitans^  the  non -plicate  leaves  from  H.  uticituUum  and  H.  falcatum,  and 
the  decurrent  auricles  from  the  other  species  which  might  be  mistaken  for  it. 

It  is  a  less  variable  plant  than  the  last,  but  has  a  very  slender  form  analogous 
to  the  var.  j^radUscens  of  that  (/.  graciUscens  Sanio),  and  so  like  it  as  to  be  barely 
distinguishable  except  perhaps  by  the  stronger  nerve.  F.  iriinaiis  Sanio  is  an 
elongated  aquatic  form  with  leaves  less  falcate  and  subulate-acuminate.  Very  robust 
forms  approach  H.  JVilsoni,  but  may  usually  be  recognised  by  the  closer  branching, 
the  smaller  leaves,  and  less  incrassate  basal  cells.  No  clear  line  however  can  be 
drawn  between  the  two. 

*  Hypnum    Wilsoni    Schp.     (Amblystegium    Sendtneri   var. 

Wilsoni  Lindb.,  Braithw.  Br.  M.  Fl. ;  //.  Sendtneri  var. 

Wilsoni  Schp.,  Syn.)  (Tab.  LVII.  B.). 

Resembling  H.  Sendtneri  in  structural  details,  this  plant  is 
much  more  robust,  6-12  inches  long,  usually  of  a  deep  yellowish 
green  or  golden  colour,  the  stems  slightly  divided  and  very 
remotely  pinnate y  the  leaves  more  distant,  very  large,  ii-2i  lines 
long,  oblong-lanceolate,  gradually  tapering  to  a  long  filiform 
acumen,  falcate,  giving  a  very  robust  appearance  to  the  stems, 
which  are  however  really  slender  and  flexuose  ;  nerve  variable  in 
width  (Renauld  describes  it  as  narrower,  but  I  have  always  found 
it  as  strong) ;  cells  rather  wider,  the  basal  with  more  incrassate, 
porose  walls,  the  angular  fewer  and  less  distinct,  forming  smaller 
auricles. 

Var.  ^.  hamatum  Lindb.  (H,  aduncum  var.  hamatum  Schp. ; 
H.  hamifolium  Schp.,  Syn.). 

Very  robust,  stems  very  regularly  and  closely  pinnate,  more 
rigid  ;  leaves  beautifully  and  regularly  circinate,  very  long, 
especially  in  the  acumen,  more  crowded. 

Hab.  Bogs,  wet  sandy  shores,  etc.,  rare.  The  var.  /3  very  rare.  Fr.  very 
rare,  summer. 

H.  Wilsoni  is  too  closely  allied  in  all  structural  points  to  be  separated  from  H. 
Sendtneriy  but  its  great  difference  in  habit  and  the  size  of  its  parts  seem  to  warrant  its 
retaining  the  rank  of  a  sub-species.  The  nerve  is  somewhat  variable,  even  in  leaves 
from  the  same  plant,  but  is  certainly  normally  stout,  much  more  so  than  in  H, 
lycopodioidesy  which  differs  also  notably  in  the  plicate-rugose  leaves  when  dry.  The 
basal  cells  are  frequently  very  incrassate,  and  the  walls,  as  frequently  happens  in  such 
cases,  are  then  strongly  porose. 

The  var.  /3  is  a  very  marked  form,  and  altogether  one  of  the  roost  handsome  of 
the  Hypna  ;  the  branching  is  very  different  from  that  of  the  type,  but  there  is 
absolutely  no  difference  in  the  structure  of  the  leaves.  It  is  sometimes  quite 
submerged,  and  is  then  frequently  encrusted  with  calcareous  deposit. 

9.     Hypnum  lycopodioides   Schwaeg.    (Amblystegium   lyco- 
podioides  De  Not.,  Braithw.  Br.  M.  Fl.)   (Tab.  LVII.  C). 

Resembling  the  more  robust  forms  of  H,  Sendtneri  and  H. 
Wilsoni  ;  the  stems  with  few  divisions  which  are  simple  or  very 
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slightly  branched,  slender  and  flexuose,  but  rendered  very  robust 
and  tumid  by  the  densely  crowded,  large,  concave  leaves; 
forming  large  tufts  of  a  rich  golden  colour,  4-10  inches  high. 
Leaves  very  large,  2-2^  lines  long,  very  concave,  widely  oblong- 
lanceolate,  tapering  to  a  fine,  moderately  long  SLCumeUy  falcate, 
but  not  strongly  so,  hardly  hooked  at  the  tips  of  the  stems,  very 
slightly  decurrent  at  the  wide  base,  which  is  broadly,  not  semi- 
circularly  excavate,  entire,  when  dry  plicate  and  irregularly 
rugose;  nerve  narrow,  30-50  ft,  reaching  to  the  base  of  the 
acumen.  Cells  as  in  H,  Wilsoni,  the  basal  incrassate,  with  the 
walls  porose.     Dioicous. 

Hab.     Deep  bogs  and  pools ;  rare.     Fr.  spring,  very  rare. 

This  plant  resembles  H,  scorpioides  in  the  tumid  stems  with  large  rugose  leaves, 
but  the  colour  is  usually  difTerent,  and  the  long  nerve  quite  distinctive.  It  is  so 
different  in  habit»  arrangement  and  form  of  leaves,  etc.,  from  H.  iVilsoniihzi  I  do 
not  feel  able  to  follow  Renauld  in  making  one  a  sub-species  of  the  other.  It  is  in 
appearance  one  of  the  most  distinct  of  the  species  of  this  Section. 

10.    Hypnum  fluitans   L.   (Amblyste^ium  fluitans  De  Not.^ 
Braithw.  Br.  M.  Fl.)  (Tab.  LVII.  D.). 

Very  variable.  Usually  soft  and  slender,  tall,  irregularly  or 
pinnately  branched,  pale  green,  yellowish,  chestnut  brown,  or 
dark  brown.  Leaves  more  or  less  secund  or  falcate,  usually  much 
narrower  than  in  H.  aduncum,  narrowly  lanceolate  or  oblong- 
lanceolate,  very  gradually  tapering  to  a  long  slender  flexuose 
point ;  ii-2  lines  \ox\gy  not  striate;  narrow  at  base  and  widely, 
not  deeply  excavate,  sometimes  almost  truncate  and  straight,  at 
margin  usually  distinctly  denticulate,  especially  at  apex  and 
base ;  nerve  distinct,  narrow  or  wider,  usually  reaching  high  in 
the  acumen,  or  even  to  apex.  Cells  long  and  very  narrow, 
100-120  /i  long,  20-30  times  as  long  as  wide,  but  variable,  linear- 
flexuose,  obtuse,  somewhat  incrassate  ;  almost  uniform  to  the 
base ;  at  angles  enlarged,  hyaline  or  coloured,  forming  more  or 
less  distinct  auricles  often  reaching  to  the  nerve.  Seta  long,  2  to 
€ven  4  inches ;  capsule  more  or  less  inclined,  variably  curved. 
Annulus  none.  Autoicous,  rarely  dioicous  or  barren  with 
imperfect  flowers. 

The  numerous  forms  of  H.  fluitans  may  be  classified  as 
follows : — 

Group  AMPHIBIUM  Ren. 

Usually  pale  green,  less  frequently  brown.  Stems  slender, 
little  and  irregularly  branched,   more   rarely  pinnate.      Leaves 
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distant,  only  slightly  secund,  more  so  at  the  tip  of  the  stem, 
flexuose.  very  narrow,  usually  distinctly  denticulate  at  apex, 
more  faintly  towards  base.  Nerve  narrow,  45-65  /*,  usually 
reaching  half  or  three-fourths  the  length  of  the  leaf.  Median 
cells  very  long  and  narrow,  scarcely  altered  until  the  extreme 
base,  angular  not  much  enlarged,  forming  small  and  indistinct, 
scarcely  inflated  auricles  ;  basal  cells  not  incrassate, 

[The  above  description  may  be  taken  as  applying  to  the  typical  H.  fiuikins  L.  ;. 
it  usually  forms  dense,  soft,  often  floating  tufts,  specially  characterised  by  the  narrow, 
finely  acuminate,  flexuose  leaves,  falcate  only  at  the  tips  of  the  stems.  The  following^ 
are  the  most  noteworthy  varieties.] 

Var.  )8.  Jeanbernati  Ren.  (var.  paludosum  Sanio).  Pale 
green  above.  Leaves  oblong- lanceolate,  rather  shortly  and 
widely  acuminate ;  nerve  narrow;  angular  cells  very  ill-defined. 
Seta  sometimes  very  long. 

Var.  7.  atlanticum  Ren.  Deep  glossy  green  ;  stems  scarcely 
branched ;  leaves  wider,  from  an  ovate  base  quickly  narrowed  to  a 
wide  and  comparatively  short  point ;  cells  wider,  chlorophyllose , 
basal  wider  and  shorter,  the  angular  scarcely  distinct. 

Var.  8.  gracile  Boul.  Stems  very  slender,  little  branched,, 
leaves  distant,  somewhat  spreading,  narrow,  with  a  long  slender 
acumen. 

Var.  €.  setiforme  Ren.  Stems  elongate,  straight,  almost 
simple ;  leaves  distant,  somewhat  spreading,  straight  and 
scarcely  secund,  very  long,  gradually  tapering  to  a  very  long 
setaceous  strongly  toothed  subula. 

Var.  f.  Robertsids  Ren.  &  Dixon.  Variously  coloured, 
sometimes  very  bright  golden  mixed  with  purplish  red,  glossy  ; 
stems  floating,  elongate,  almost  simple,  leaves  rather  closely  set, 
sub-erect  with  spreading  points,  not  secund,  or  falcate  (but  some- 
times rather  strongly  so)  only  at  the  tips  of  the  branches,  tapering 
to  a  long  fine  sharply  toothed  subula ;  areolation,  especially  at  the 
base,  rather  incrassate. 

[The  above  are  what  appear  to  me  the  more  important  of  the  very  numerous 
varieties  and  forms  that  have  been  recorded  as  British  in  this  group.  The  var. 
-atUmticum  is,  I  am  inclined  to  think,  a  somewhat  degenerate  or  undeveloped  form  of 
var.  Jeanbernati  \  it  is  very  marked  in  the  habit,  chlorophyllose  leaves,  lax  basal 
areolation,  and  short  wide  acumen.  It  resembles  the  var.  gracile  somewhat  in  habit, 
but  that  has  much  more  slenderly  acuminate  leaves.  The  var.  faUatum  sometimes 
produces  a  very  similar  form.  The  var.  Robertsia  is  an  interesting  plant  as  forming  a 
link  between  the  present  and  \\it  falcainm  group,  of  which  it  approaches  the  var. 
anf^licutn.  The  original  plant  is  an  exceedingly  beautiful  one  in  the  variegated 
colouring,  but  later  gatherings  collected  earlier  in  the  year  lack  much  of  iu  brightness. 
The  var.  squalidum  Ren.  and  Dixoa  (Journ.  of  Bot.   1901,  p.  277)  was  described 
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from  very  marked  and  striking  plants,  especially  in  the  lower  leaves ;  specimens 
gathered  later  however  in  the  same  locality  show  very  different  and  less  marked 
characters,  and  it  is  possible  that  the  ori^nal  plants  owed  something  of  their  peculiar 
features  to  abnormal  aquatic  conditions.  ] 

Group  FALCATUM  Ren. 

More  robust.  Yellowish,  often  becoming  red  above,  chestnut 
or  deep  purplish-brown  below.  Leaves  usually  glossy,  mostly  all 
falcate,  strongly  hooked  above,  more  or  less  truncate  at  insertion, 
only  faintly  denticulate  at  pomt ;  nerve  broader,  60-100  /*  at  base, 
reaching  to  about  J  length  of  leaf.  Basal  cells  incrassate,  often 
coloured  orange,  the  angular  not  much  enlarged,  forming  more  or 
less  distinct,  not  inflated  auricles. 

Var.  7/.  falcatum  Schp.  Yellowish,  brown  below.  Stems 
simple  or  very  slightly  branched.  Leaves  close,  moderately  long, 
tapering  to  a  rather  short  subula. 

Var.  0.  anglicum  Sanio  (A.  fluitans  var.  Holtii  Sanio, 
Braithw.  Br.  M.  Fl.).  In  dark  brown  tufts,  yellowish  above ; 
stems  elonjj^ate.  rather  robust,  pinnate  with  short  branches; 
leaves  ending  in  a  long  flexuose  subula. 

Var.  t.  Arnellii  Sanio.  Very  robust.  Floating,  stems 
regularly  and  sometimes  closely  pinnate.  Leaves  long,  with 
long  fine  denticulate  points.  Nerve  very  stout,  but  not  reaching 
high  in  the  acumen.  Median  cells  rather  thin-walled  ;  the 
angular  not  much  enlarged,  forming  slightly  widened  but  not 
inflated  auricles. 

Hab.  Peat-bogs,  pools,  etc.,  very  rarely  on  calcareous  soil;  common.  The 
\2iX%.  Jeanbernciti,  falcatum^  frequent  ;  var.  atlanticum  abundant  on  some  of  the  high 
moorlands  of  the  north  of  England,  elsewhere  rare  ;  the  other  varieties  named  above 
apparently  rare.     Fr.  common,  summer. 

Besides^  the  forms  mentioned  above  there  are  many  others  which  cannot  be 
described  in  a  work  of  limited  compass ;  when  .submerged  the  plant  often  becomes 
beautifully  plumose  with  spreading  leaves,  in  other  cases  the  leaves  are  close,  more  or 
less  erect  when  dry,  very  long  and  very  silky.  In  habit,  colour,  etc.,  this  species  is 
nearest  to  H.  aduftcuniy  from  which  it  is  usually  known  by  its  narrower,  more  silky 
leaves,  denticulate  at  margin,  more  longly  nerved,  with  longer,  very  narrow  cells, 
almost  uniform  to  the  base  ;  but  intermediate  forms  occur  which  are  often  very 
difficult  to  separate,  especially  as  they  are  usually  the  more  submerged  forms,  and  mostly 
barren  ;  typical  H.  fluitans  being  usually  very  fertile,  and  distinct  in  the  autoicous 
inflorescence.  H,  aduncum^  it  should  be  remembered,  is  distinctly  a  plant  of  the 
plains,  never  perhaps  found  with  us  at  an  elevation  of  500ft.,  rarely  reaching  250ft. 
H.  fluitans  has-a  much  wider  range,  though  as  we  ascend  higher  its  place  is  generally 
taken  by  H.  exannulatum,  which  rarely  descends  to  the  level  of  the  plains. 
H.  uncinatum  differs  in  the  pale  colour,  strongly  plicate  leaves,  etc.  ;  most  of  the 
other  species  have  shorter,  wider,  more  circinate  leaves,  of  a  more  rigid  texture,  and 
in  habit  and  other  respects  are  distinct. 
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•  Hypnum  exannulatum  Gumb.  (Amblystegium  exannulatum 
De  Not,  Braithw.  Br.  M.  Fl  )  (Tab.  LVIL  E.). 

DiflFers  from  H,  fluitans  in  the  plants  usually  more  compact 
and  rigid,  less  soft  and  flexuose,  more  -pinnately  branched, 
mostly  of  a  deeper,  often  purplish  colour ;  typically  but  less 
commonly  green  or  yellowish  ;  the  leaves  closer,  more  strongly 
falcate,  twisted  when  dry,  not  rigidly  circinate,  glossy  at  back 
and  frequently  striate,  especially  when  dry,  strongly  hooked  at 
the  tips  of  the  stem  and  branches,  mostly  longly  and  finely 
acuminate  from  a  wider  base  ;  nerve  often  stronger,  usually 
purplish  brown,  mostly  reaching  nearly  or  quite  to  apex.  Margin 
almost  always  denticulate,  especially  near  base.  CeWs  frequently 
shorter  and  wider,  but  not  constantly  so,  the  auricular  usually 
abruptly  dilated  and  very  distinct,  large,  rectangular,  hyaline, 
inflated,  mostly  thin-walled,  forming  rather  large,  widened, 
inflated  conspicuous  auricles,  often  reaching  to  the  nerve. 
Dioicous,  rarely  autoicous. 

Group  TYPICUM. 

The  typical  form  (H.  fluitans  var.  pinnatum  Boul.)  is 
usually  green  or  yellowish,  but  often  darker,  with  a  purplish 
tinge,  moderately  robust,  with  ovate-lanceolate  leaves,  not  very 
longly  acuminate,  usually  more  or  less  striate  when  dry,  though 
scarcely  plicate  and  never  deeply  sulcate.  Cells  moderately  long 
and  narrow.  The  f  stenophylloides  Ren.  has  narrower,  more 
finely  acuminate,  strongly  falcate  leaves,  forming  a  transition  to 
var .  falcifoliu  m . 

Var.  p.  hrachydictyon  (H,  fluitans  var.  brachydictyon  Ren). 
Usually  green;  stems  slender,  tall.  Upper  leaves  only  slightly 
secund,  sometimes  sub-erect,  short,  from  an  ovate  base  shortly 
and  broadly  acuminate,  usually  plicate  when  dry.  Nerve  stout. 
Cells  short,  oblong-linear,  lower  very  short,  wide.  Auricles  very 
distinct. 

Var  y.  purpurascens  Schp.  Firm,  compact,  robust,  closely 
pinnate,  of  a  more  or  less  bright  red  or  purplish  colour  ;  leaves 
crowded,  cells  moderately  long,  incrassate,  the  angular  few,  long, 
curved,  slightly  mcrassate,  resembling  those  of  the  group  Rotas, 
Nerve  often  very  strong  and  thick,  60-90  /*  wide  at  base,  purple, 
usually  percurrent. 

Group  Ror^  Ren. 

Almost  always  sterile,  usually  purplish  or  brown,  leaves  less 
crowded,  much  narrower  and  longer,  with  attenuated  setaceous 
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points,  usually  sharply  toothed.  Nerve  strong,  often  percurrent, 
sometimes  excurrent ;  areolation  longer  and  much  narrower. 
Auricles  very  distinct,  widened,  the  outermost  cells  very  large, 
longly  rectangular  jind  incurved  (Tab.  LVII.  E.,  ibc),  slightly 
incrassate. 

Var.  5.  falcifolium  (H.  fluitans  var.  falcifolium  Ren. ;  var. 
stenophyllum,  Handb,  Ed.  I. ;  H.  exannulatum  var.  Rotae  Schp., 
Syn.,  Braithw.  Br.  M.  Fl.)  Usually  purple  or  red,  more 
elongate,  less  compact  and  rigid ;  leaves  less  crowded,  falcate, 
very  long  and  narrow  (2-2^  lines),  often  strongly  denticulate, 
cells  very  long  and  narrow.  The  f.  viridis  Boul.  is  a  more 
slender,  less  pinnate,  green  form,  with  looser  leaves. 

Hab.  Bogs,  mostly  in  more  elevated  situations  than  is  usual  with  H.  Jlmtans, 
Common.  The  type  common  in  mountain  bogs  and  wet  places,  the  varieties  rarer, 
on  mountains,  var.  fcUcifoHum  in  high  cold  streams  and  pools.     Rarely  fruiting. 

Hypnum fluitans y  though  by  no  means  absent  in  elevated  situations,  is  preeminently 
a  lowland  species,  while  the  sub-species  is  a  more  sub-alpine  plant,  and  is  usually 
readily  known  by  its  more  rigid,  pinnate  growth,  with  the  leaves  broader,  crowded  and 
often  plicate.  It  is  sometimes  very  much  like  H.  falcaium  in  leaf  structure,  but  that 
species  is  more  yellowish,  rarely  purple,  with  the  leaves  more  distinctly  plicate 
lx)th  when  wet  and  when  dry,  less  denticulate  above,  and  with  more  or  less  numerous 
paraphyllia,  and  is  less  regularly  pinnate.  The  var.  hrachydictyon  occasionally  has 
the  stems  terete  and  cuspidate  (as  in  H.  aduncum  var.  pungens)  with  the  leaves  all 
■erect  and  not  at  all  falcate  ( f.  ortkophylla  Ren.).  I  have  gathered  this  form  in 
Sutherland.  The  var.  purpurascens  is  in  some  of  its  most  brightly  coloured  forms 
one  of  the  most  brilliant  of  our  mosses. 

The  var.  falcifolium  in  its  extreme  forms  is  very  marked ;  in  outline  the  leaves 
resemble  tho^e  of  H.  fluitans^  but  the  colour  and  branching  are  distinct,  the  nerve 
stronger,  the  habit  more  robust,  and  the  leaves  often  sharply  toothed. 

The  green  form,  which  may  l)e  looked  upon  as  typical,  is  rare,  and  resembles 
H.  Sendtnfrit  but  has  the  leaves  usually  plicate  when  dry. 

I  have  thought  it  best  on  the  whole  to  retain  H.  exannulatum  as  a  sub-species 
rather  than  to  reduce  it,  with  Renauld,  to  the  level  of  the  other  groups  of  H.  fluitans. 
It  is  without  doubt  closely  allied,  but  there  are  I  think  sufficient  differences  (apart 
from  the  inflorescence,  which  is  not  constant)  to  justify  us  in  giving  it  the  somewhat 
higher  rank.  Forms  connecting  the  groups  Amphibium  and  Falcatum  are  not 
unfrequent,  and  the  same  is  the  case  with  the  typical  group  of  H.  exannulatum  and 
the  group  Rota^  but  transition  forms  between  H.  fluitans  and  H.  exannulatum  are  in 
my  experience  extremely  rare.  I  have  endeavoured  however  to  depart  as  little  as 
possible  in  nomenclature  and  order  from  Renauld's  arrangement. 

11.    Hypnum  uncinatum  Hedw.  (Hypnum  aduncum  L.,  non 

Hedw. ;  Amblystegium  aduncum  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LVII.  F.). 

Pale  green  or  golden  green,  very  rarely  of  a  deeper  colour, 
never  red  nor  purple.  Stems  rarely  erect,  usually  procumbent, 
often  interlaced  with  other  mosses,  or  more  robust  and  tufted, 
-distantly  or  closely  pinnate,  rather  slender,  1-4  inches  long. 
Leaves  more  or  less  crowded,  regularly  falcate  or  almost  circinate, 
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little  altered  when  dry  or  in  the  softer  forms  spirally  flexuose  at 
points,  glossy,  strongly  longitudinally  plicate  when  wet  and  dry, 
strongly  hooked  at  the  tips  of  the  stems  and  branches,  of  thin, 
not  solid  texture ;  narrowly  oblong-lanceolate,  gradually  tap>ering 
to  a  very  fine,  filiform  acumen,  at  margin  usually  denticulate  at 
point  and  often  at  base,  rarely  entire ;  at  base  often  broad  and 
flat,  with  minutely  decurrent  auricles  and  hardly  excavate,  but 
always  more  or  less  decurrent  and  auriculate ;  nerve  very 
narrow,  30-35  /x  wide  at  base,  extending  high  in  the  acumen. 
Cells  very  narrow,  long,  flexuose,  somewhat  tapering  and  pointed,, 
thin-walled,  almost  uniform  to  base  ;  angular  more  or  less 
numerous,  hyaline,  but  not  very  large  nor  inflated,  partly 
decurrent  and  partly  extending  above  the  base  at  angles,  forming 
rather  small,  not  well-defined  auricles.  Perichaetial  leaves  very 
long,  straight,  erect,  sheathing, ///V^a:/^;  seta  variable  in  length,, 
capsule  sub-cylindric,  arcuate,  orange-red,  annulate.     Autoicous. 

Var.  p.  plumulosum  Schp.  Very  slender,  closely  pinnate ; 
leaves  small,  less  deeply  striate,  sometimes  almost  smooth,  less 
denticulate  or  sub-entire ;  seta  shorter,  capsule  smaller. 

Hab.  Wet  rocks  and  walls,  principally  in  alpine  and  suh-alpine  districts ; 
common.  The  var.  jS  rare,  on  mountains,  etc.  ;  North  of  England  ;  N.  Wales  ; 
Scotland.     Yi.  summer. 

Usually  a  very  distinct  species  in  the  pale  colour.  thin»  strongly  plicate,  very 
finely  acuminate,  denticulate  leaves  with  narrow  nerve  and  small  ill-defined  auricles, 
which  are,  however,  always  more  or  less  developed.  Numerous  forms  occur  on  the 
continent,  and  perhaps  still  more  strongly  marked  in  N.  America,  but  the  more 
distinct  of  them  do  not  appear  10  occur  here,  though  the  var.  plumosum  Schp.,  a 
somewhat  distinct  form  with  regular  cl(»se  complanate  pinnation,  but  connected  with 
the  type  by  a  graduated  series  of  forms,  is  found  occasionally;  it  is  intermediate  l)etwcen 
the  type  and  the  var.  plumulosum.  The  latter  variety  is  very  distinct,  not  only  in 
the  slenderness,  but  in  the  often  hardly  striate,  almost  entire  leaves. 

The  antoicous  inflorescence  and  the  very  long,  straight,  conspicuous  perichsetia 
are  also  marked  and  useful  characters  of  the  present  plant. 

12.     Hypnum  vemicosum  Lindb.  (Amblystegium  vernicosum 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVII.  G.). 

Typically  slender,  but  rather  firm  and  rigid,  2-4  inches  high,, 
more  or  less  erect,  yellowish  green,  variegated  uith  deeper  colour, 
sometimes  yellowish,  brown,  or  reddish,  but  never  deep  red  nor 
purple,  glossy,  pinnately  branched.  Stem  without  central-strand, 
cells  of  outer  layers  small,  incrassate  ;  outermost  layer  not 
differentiated.  Leaves  rather  small,  i-ii  lines  long,  crowded, 
falcate-circinate,  concave,  finely  plicate,  especially  when  dry, 
strongly  hooked  at  the  tips  of  the  branches,  from  a  short,  wide, 
oblong  base  rapidly  and  rather  shortly  and  widely  acuminate. 
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acute  and  sometimes  finely  apiculate.  entire ;  truncate,  not 
decurrent  nor  excavate  at  base;  nerve  rather  weak,  usually 
vanishing  just  above  the  middle ;  cells  long  and  very  narrow, 
flexuose,  sub-obtuse,  the  walls  slightly  incrassate;  two  or  three 
rows  at  insertion  commonly  rather  wide,  oblong-hexagonal,  more 
or  less  incrassate,  the  extreme  basal  row  hyaline,  above  these  a 
single  row  or  sometimes  two  purple,  forming  a  coloured  line 
across  the  base  just  above  the  insertion  ;  not  distinct  nor 
decurrent  at  angles,  or  rarely  with  a  very  few  minute  cells  form- 
ing almost  obsolete,  minute  false  auricles.  Capsule  annulate, 
Dioicous. 

Var.  /?.  majus  Lindb.  Much  more  robust,  brown.  Resembling 
the  more  robust  forms  of  H.  Sendtneri  or  even  H,  Wilsoni, 
Leaves  less  falcate,  large.     Nerve  wider,  cells  longer. 

Hab.  Sub-alpine  and  mountain  bogs,  rare.  The  var.  ^  very  rare  ;  Shropshire  \, 
Lancashire.     Fr.  very  rare,  summer. 

This  species  in  haV)it  resembles  H.  Sendtneri  and  H.  intermedium^  but  differs 
from  both  in  the  strongly  plicate  leaves,  from  the  former  also  in  the  shorter  acumen 
and  absence  of  decurrent  auricles.  A  form  however  occurs  with  the  **  false  auricles" 
strongly  developed,  and  the  leaf  apex  faintly  denticulate,  which  is  very  likely  to  be 
taken  for  II.  Sendtneri.  From  II.  revohens  proper  it  differs  in  the  less  robust  habit, 
paler  colour,  less  incrassate  median  cells,  shorter,  plicate  leaves,  shorter  nerve,  and 
usually  more  numerous  sub-hexagonal  basal  cells.  It  is  less  markedly  different  from 
H.  revohens  sub-spec,  intermeaium,  but  the  distinctly  plicate  leaves  are  suflScient  to 
distinguish  it,  and  the  nerve  is  usually  shorter.  H.  vernicosum  is  much  like  forms  of 
H,  falcatumy  but  that  species  is  less  pinnate,  with  stout  nerve  and  distinct  .nuricles. 

It  is  necessary  in  determining  species  of  this  Section  to  examine  leaves  from  the 
stems,  not  the  branches,  and  to  remove  them  with  great  care,  as  otherwise  the 
angular  decurrent  cells  though  present  may  be  left  attached  to  the  stem,  and  the  leaf 
appear  falsely  to  be  non-auricled  ;  truly  non-auricled  leaves  are  only  found  in  the 
present  species  and  in  H.  revoivens  and  its  sub-species.  In  ihe  present  plant  one  or 
two  rows  of  hyaline  thin-walled  cells  are  usually  observable  below  the  coloured 
incras.sate  cells,  along  the  line  of  insertion  ;  these  are  somewhat  intermediate  between 
the  foliar  and  stem  tissue,  and  may  be  considered  characteristic  of  the  present 
species ;  when  only  a  few  of  these  are  detached  at  the  angles,  as  frequently  occurs, 
they  give  rise  to  the  minute  false  auricles  mentioned  in  the  above  description. 

13.    Hypnum  revoivens  Swartz  (Amblystegium  revoivens  De 
Not,  Braithw.  Br.  M.  Fl.)  (Tab.  LVII.  H.). 

Robust,  soft,  stems  irregularly  divided,  unequally  and 
distinctly,  not  pinnately  branched,  in  dense  tufts  of  a  deep 
reddish  purple,  beautifully  variegated  with  golden  green  and 
orange,  very  glossy  and  with  almost  a  metallic  sheen.  Stem  in 
section  showing  a  small,  distinct  central-strand ;  outer  layers  of 
cells  small,  incrassate,  with  a  single  outermost  layer  of  larger, 
hyaline  cells.  Lesiwes' large  and  densely  crowded,  so  that  the 
stems  appear  robust  and  tumid,  strongly  and  very  regularly 
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circinate  so  as  often  to  form  a  closed  circle,  when  dry  little 
altered,  only  slightly  flexuose  at  point,  not  plicate,  longly  and 
finely  acuminate  from  a  widely  oblong  base,  entire  or  sinuolate  at 
margin,  concave,  canaliculate,  at  base  truncate,  not  excavate  nor 
decurrent ;  nerve  narrow,  but  rather  strong,  reaching  to  about  f 
the  length  of  the  leaf.  Cells  very  long,  narrow  and  incrassate, 
narrowly  linear  and  vermicular,  with  the  walls,  in  the  older  leaves 
especially,  very  thick  and  porose,  20-30  or  even  40  times  as  long  as 
wide,  uniform,  narrow  and  prosenchymatous  almoet  to  base,  at 
insertion  deeply  coloured,  with  very  incrassate  and  porose  walls, 
rather  wider,  sub-rectangular,  in  one  or  two  rows  ;  not  distinct  nor 
decurrent  at  angles,  or  only  a  very  few  falsely  auriculate,  as 
described  under  the  last  species.  Seta  long,  ii-2  inches.  Capsule 
large,  oblong,  inclined,  curved  ;  annulus  present.  Autoicous  or 
dioicous. 

Hab.     Bogs,  frequent.     Fr.  rare,  spring. 

This  is  one  of  the  most  beautiful  species  of  the  Section,  sometimes  so  robust  as  to 
jresemble  H.  scorpioides  ;  but  at  other  times  more  slender  and  approaching;  the  sub- 
spec,  intermedium;  the  var.  Cossoni  Ren.  ( H.  Cossoni  Schp.)  is  I  think  scarcely 
more  than  a  section  of  the  transitional  forms  connecting  the  two  with  ^he  inflorescence 
of  the  latter  but  most  of  the  habit  of  the  former.  It  seems  impossible  to  characterise 
it  satisfactorily,  and  I  have  thought  it  best  to  omit  it  altogether. 

H.  revotvens  varies  greatly  in  size,  being  sometimes  as  robust  as  the  larger  forms 
of  H.  scorpioides.  The  habit  and  the  non-decurrent,  straight  insertion  of  the  leaves 
separate  it  from  all  other  species  except  the  last,  for  which  the  description  of  that 
species  may  be  consulted. 


*    Hypnum    intermedium     Lindb.      (Amblystegium,    inter- 
medium  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVII.  I.). 

DiflFers  from  H.  revolvens  in  the  more  slender  stems  and 
usually  pale,  yellowish  or  green  colour,  the  smaller  leaves 
variously  twisted  and  sometimes  slightly  crisped  when  dry,  with 
the  acumen  shorter,  often  as  short  as  in  H.  vernicosum  ;  cells 
shorter,  less  incrassate,  10-15  times  as  long  as  wide  or  less,  not  so 
incrassate  nor  so  coloured  at  base,  a  few  basal  rows  usually  wider 
and  parenchymatous  ;  at  extreme  angles  there  are  frequently  a  few 
larger,  hyaline  cells  forming  very  minute,  somewhat  inflated  but 
not  decurrent  auricles.  Stem  section  as  m  H.  revolvens. 
Dioicous. 

IIab.     liogs,  rare  ;  usually  barren. 

In  its  best  marked  forms  very  different  from  H.  revolvens^  but  every  transitional 
form  may  ))e  found,  and  these  occur  even  in  the  same  tuft. 
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14.    Hypnum  commutatum  Hedw.  (Amblystegium  glaucum 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVII.  J.). 

T)rpically  slender,  the  stems  more  or  less  erect  or  ascending, 
divided,  regularly  and  complanately  pinnate  and  plumose,  3-6 
inches  long,  bright  green,  orange  internally,  frequently  encrusted 
with  calcareous  matter.  Very  variable  in  size,  branching,  and 
colour.  Stems  more  or  less  densely  tomentose  with  brown 
radicles,  and  with  numerous  lanceolate  or  linear-subulate  para- 
phyllia.  Leaves  rather  small,  about  i  line  long,  usually  more  or 
less  strongly  falcate  or  circinate,  but  often  pointing  in  various 
directions  or  more  or  less  irregularly  spreading,  branch-leaves 
rather  narrower,  more  regularly  falcato-secund  and  homomallous ; 
stem-leaves  widely  cordate-triangular  from  a  broad  decurrent 
base,  rapidly  narrowed  to  a  long,  channelled,  tapering  acumen^ 
which  is  very  flexuose  and  more  or  less  crisped  when  dry  ;  deeply 
plicate,  strongly  denticulate  at  basal  margin,  more  indistinctly 
above ;  nerve  green,  very  thick  and  strong,  especially  at  base, 
reaching  about  half-way  up  the  acumen  ;  cells  short  but  narrow, 
50-80  ^  long,  S-/0  times  as  long  as  wide,  tapering,  but  not  very 
acute,  linear;  at  base  lax,  sub-hexagonal,  pellucid,  especially  at 
margin  ;  below  these  at  angles  suddenly  large,  hyaline,  inflated, 
forming  large  decurrent  auricles,  Perichaetial  bracts  plicate. 
Seta  long,  ii-2  inches;  capsule  large,  cylindric,  arcuate,  bright 
orange-brown,  annulate.     Dioicous. 

Har.  Bogs  and  streams,  most  abundant  in  calcareous  soil.  Common.  Fr. 
early  summer. 

Another  very  protean  specie^;,  in  its  slender  forms  resembling  Amblystegium 
aiidnum^  but  more  densely  and  ret^ulaily  pinnate,  with  wider,  softer,  plicate  leaves 
more  flexuose  when  dry,  and  especially  with  longer,  narrower,  linear,  not  hexagonal 
areolation.  It  varies  much  in  colour,  but  most  of  all  in  degree  of  robustness,  size  of 
leaves  and  mode  of  branching,  and  some  forms  can  hardly  be  separated  from  the  sub- 
species H,  faUatum,  It  cannot  easily  however  be  taken  for  any  other  species  if  due 
attention  b«  paid  to  the  wide  leaf  base,  plicate  leaves  with  large  decurrent  auricles, 
and  to  the  presence,  often  in  great  abundance,  of  radicular  tomentum  and  of 
paraphyllia.  Although  dioicous  it  is  more  frequently  found  in  fruit  than  many  of  the 
allied  species. 

Thuidium  decipiens  is  extremely  like  If.  commutatum^  and  is  often  placed  here 
in  bryological  works  (H.  Notatisii  Boul.) ;  for  the  differences  between  the  two,  see 
the  description  of  that  species. 

•  Hjrpnum  falcatum  Brid.   (Amblystegium  falcatum   Lindb., 
Braithw.  Br.  M.  Fl.)    (Tab.  LVIH.  A.). 

More  robust,  of  a  deeper,  often  orange-brown  colour,  stems 
stouter,  more  distantly  and  irregularly  pinnate  or  sub-pinnate, 
the  branches  often  few  and  more  or  less  ascending  or  erect,  not 
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regularly  plumose ;  radicles  y^'  or  none  ;  leaves  crowded,  much 
larger  and  longer  than  in  H.  commutatum,  rendering  the  stems 
and  branches  much  stouter;  more  regularly  and  strongly  falcato- 
secund,  more  rigid  and  hardly  flexuose  when  dry,  1-2  lines  long, 
widely  or  narrowly  oblong-lanceolate  from  a  less  expanded,  not 
cordate-triangular  base,  more  gradually  but  more  widely  acumi- 
nate, of  more  solid  texture ;  nerve  very  strong  and  thick,  often 
purplish  ;  cells  more  incrassate,  linear-flexuose,  the  angular 
strongly  incrassate,  orange-brown,  often  opaque,  forming  less 
distinctly  marked  decurrent  auricles.  Seta  and  capsule  rather 
shorter  and  stouter. 

Var.  /5.  gracilescens  Schp.  Very  slender  and  graceful ,  in 
soft,  rather  dense  tufts,  procumbent  or  ascending,  stems  irregularly 
divided,  the  divisions  long,  slender,  almost  simple  or  with  few, 
somewhat  pinnate,  very  short  branches.  Leaves  very  regularly 
and  neatly  falcato-secund  or  circinate,  very  small,  about  \  line 
long,  glossy,  hardly  plicate,  nerve  moderately  strong,  reaching  J 
the  length  of  the  leaf.     Cells  narrow,  but  rather  short. 

Var.  y.  virescens  Schp.  (H,  irrigatum  Zett. ;  Ambl.  falcatum 
vdiX.  fluctuans  B.  &  S.,  Braithw.  Br.  M.  Fl.).  Aquatic;  dark 
green  or  blackish  ;  stems  longly  denuded,  clothed  with  the  bristle- 
like nerves  of  the  old  leaves.  Leaves  slightly  falcato-secund  or 
straight  and  erecto-patent  and  lightly  secund  only  at  the  tips  of 
the  branches,  hardly  plicate ;  ovate-lanceolate  or  narrowly 
triangular-lanceolate,  tapering  to  a  wide  and  often  rather  obtuse 
point,  or  acute ;  nerve  extremely  thick  and  wide,  reaching  apex  or 
lost  just  below  ;  angular  cells  hardly  distinct. 

Hab.  Bogs,  principally  at  higher  elevations  than  H.  commutatum  ;  frequent. 
The  var.  /8  on  wet  mountain  rocks,  rare.  Yorkshire ;  Staffordshire  ;  Ben  Lasers. 
The  var.  7  in  calcareous  springs  and  mountain  streams,  rare.     Fr.  summer. 

In  habil  H.  falcatum  is  so  different  from  typical  H.  commutatum  that  the  two 
could  hardly  fail  to  stand  as  separate  species  were  it  not  for  the  fact  that  numerous 
intermediaie  forms  occur,  principally  on  the  side  of  the  latter,  forming  a  more  or  less 
graduated  passage  from  the  one  to  the  other.  Thus  robust  forms  of  H.  commutatum 
with  densely  radiculose  stems  and  regular  pinnate  branching  will  give  rise  to  stout, 
almost  simple  offshoots  with  the  long,  narrow  leaves  and  the  general  characters  of 
If.  falcatum.  The  latter  also  frequently  occurs  in  a  somewhat  slender  form,  showing 
much  resemblance  to  II.  vernicosum  and  some  forms  of  H^  exannulafum^  but  readily 
distinguished  from  the  one,  and  from  all  forms  of  H.  rtvolvenSy  by  the  auricles,  and 
from  the  other  by  the  more  solid  less  denticulate  leaves  with  less  marked  auricles,  and 
from  lx)th  by  the  numerous  paraphyllia.  The  var.  gracilescens  on  the  other  hand  is  a 
very  distinct  and  extremely  pretty  form,  coming  nearer  to  H.  sulccUum^  but  rather 
more  robust  and  with  longer,  proportionately  narrower  leaves  more  of  the  falcatum 
form,  wiih  longer  nerve  and  narrower  cells.  It  is  much  like  H.  Bamhergeri^  but  the 
nerve  at  once  distinguishes  it. 

The  var.  virescens  is  a  very  striking  plant  ;  it  is  abundant  in  some  of  the 
-calcareous  springs  of  West  Yorkshire  and  Teesdale  ;  it  shows  considerable  variety  in 


Digitized  by  VjOOQIC 


114.   HYPNUM   (HARPIDIUM).  527 

branching,  and  appears  to  be  derived  from  H.  commutatum  quite  as  frequently  as 
from  H  falcatum.  In  dry  seasons  it  is  sometimes  less  aquatic,  and  then  frequently 
loses  much  of  its  characteristic  features,  coming  very  close  to  one  or  other  of  the 
above  plants,  which  moreover  not  rarely  run  into  forms  showing  a  distinct  approach 
to  the  variety.  I  do  not  think  the  presence  or  absence  of  paraphyllia  can  l)e  relied 
upon  as  a  character. 

•   Hjrpmim    sulcatum    Schp.    (Amhlystegium   glaucum    var. 
sulcatum  Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVIII.  B). 

Resembling  //.  falcatum  var.  gracilescens  but  still  more 
slender ;  stems  more  or  less  regularly  pinnate,  extremely  slender, 
soft  or  rigid,  more  or  less  prostrate  or  ascending ;  radicles  few 
or  none,  paraphyllia  numerous.  Tufts  dull  greyish  green  or 
yellowish.  Leaves  very  small,  hardly  %.  line  long,  regularly 
falcato-secund  or  hamate,  irregularly  but  distinctly  plicate,  widely 
ovate  and  suddenly  acuminate,  or  ovate  and  more  gradually 
tapering,  but  wider  and  shorter,  proportionally,  than  in  //. 
falcatum,  nerve  comparatively  weak,  sometimes  extremely  faint, 
but  usually  wide  at  base  and  soon  becoming  narrow,  reaching 
usually  about  half  way,  sometimes  more ;  margin  sinuolate  or 
obsoletely  denticulate  ;  cells  short,  elliptic-linear,  thin-walled, 
4'6  times  as  long  as  wide,  but  somewhat  variable ;  angular  cells 
large,  orange,  forming  rather  distinct  auricles  usually  reaching  to 
the  nerve.     Fruit  unknown. 

Har.     Wet  alpine  rocks,  very  rare  ;  Ben  Lawers ;  Craig  Chailleach. 

This  is  probably  sufficiently  distinct  from  H.  falcatum  in  the  wide  leaves,  short, 
often  faint  nerve,  and  especially  the  short  lax  areolation,  to  be  considered  a  sub-species 
rather  than  a  variety,  though  it  must  be  held  to  belong  to  that  plant  rather  than  to 
H.  commutatum^  of  which  however  it  has  the  branching.  The  var.  subsulcatum 
Schp.,  indicated  from  Ben  Lawers,  appears  to  me  a  slight  form  only,  and  an  approach 
to  H.  falcatum  var.  gracilescens.  There  may  indeed  be  found  a  great  number  of 
forms  more  or  less  intermediate  between  the  two  plants  ;  and  in  the  condition  of  the 
nerve,  especially,  a  wide  range  of  variation  may  be  found,  even  among  the  leaves  from 
a  single  stem.  There  appears  little  doubt  that  H.  BrccuUUhense  F.  B.  While 
represents  one  of  these  forms,  and  hardly  differs  from  the  var.  subsulcatum. 

H.  sulcatum  is  fairly  abundant  about  the  summit  of  Ben  Lawers,  but  occurs 
nowhere  outside  that  range,  I  believe,  in  our  islands. 


C  DREPANIUM. 


Plants  usually  more  or  less  pinnately  branched,  sometimes 
very  regularly  plumose.  Leaves  mostly  small,  strongly  and 
regularly  falcate  or  circinate,  or  less  curved,  but  secund  and 
homomallous,  then  usually  pointing  upwards ;  nerveless  or  with 
a  short  double  nerve,  more  or  less  longly  and  finely  acuminate. 
Median  cells  long  and  narrow,  angular  usually  distinct.  Plants 
rarely  paludal.     Paraphyllia  few,  or  none. 
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One  of  the  most  natural  of  the  sub-divisions  of  Hypnum  ; 
H.  incurvatum  alone,  perhaps,  of  our  British  mosses,  presenting 
some  considerable  divergence  from  the  general  t)rpe ;  in  the  form 
and  direction  of  the  leaves,  however,  it  is  quite  analogous  to 
H.  cupressiforme  var.  resupinatum.  With  these  two  exceptions 
all  the  species  are  at  once  known  by  the  more  or  less  falcato- 
secund,  two-nerved  or  nerveless,  longly  acuminate  leaves,  all 
curved  downwards,  usually  in  two  rows,  one  on  each  side  of  the 
stem  or  branch,  so  that  the  upper  side  or  back  of  the  stem  is 
smooth,  often  glossy,  while  the  lower  side  or  front  is  irregular  and 
rough  with  the  leaf -points.  H.  cupressiforme  may  be  looked 
upon  as  the  type  of  this  Section,  and  the  student  will  do  well  to 
study  it  in  its  various  forms  as  a  help  to  the  understanding  of  the 
allied  species,  which  it  is  usually  convenient  to  describe  by 
comparison  with  the  plant  in  question. 

(Stem  rigid  ;  branches  densely  pinnate  ;  Is.  deeply  plicate 2y,  crista-castrensis 

\Ls.  not,  or  only  slightly  plicate  when  moist 2 

{Ls.  with  broad,  cordate,  auriculate  base   t^ 
Ls.  ovate-lanceolate,  not  widely  cordate  at  base 4 

/Ls.  serrulate,  u.sually  crisped  and  twisted  at  points  when  dry    26.  mo/luscum 

^\Ls.  entire  or  sinuolate  only,  scarcely  crbped 2J.  procerrimum 

{Ls.  not  at  all  auricled 20,  hamulosMm 
Ls.  more  or  less  distinctly  auricled 5 

TAngular  cells  swollen,  hyaline    6 

^"VAngular  cells  more  or  less  thickened  or  coloured 7 

|.rLs.  with  widish  acumen  ;  stem  sparingly  branched  /<?.  PcUientia 

\  Ls.  with  very  fine  acumen  ;  stem  pin natc    21,  callichroutn 

TLs.  secund,  pointing  upwards,  narrow  ;  branches  incurved yj.  incutvcUum 

'\Ls.  usually  falcato-secund,  generally  wider  at  base 8 

«  r  Leaf-margin  narrowly  revolute  almost  to  apex  tg.  revolutum 

\MArgin  plane,  or  sli(;htly  recurved  only 9 

/Leaves  circinate  ;  cells  incrassate  ;  stem  scarcely  pinnate     22.  Bamber^eri 

^\  Leaves  more  or  less  falcate  ;  cell -walls  thinner  :  stem  usually  pinnate  10 


/Ls.  rather  wide  at  base,  red-brown  at  junction  with  the  brown  stem  ly.  imponens 

VLs.  narrower  at  base,  not  coloured  at  junction  with  the  paler  stem    11 

/Capsule  oblong-cylindric  ;  Is.  rarely  strongly  denticulate  t6.  cuptessiforme 

\  Capsule  shortly  oval ;  Is.  sharply  denticulate 12 

widened  at  base,  then  quickly  narrowed  to  insertion    2s.  circinale 

scarcely  widened  at  l)ase,  not  quickly  narrowed  to  insertion    ...24.  canariense 


■{Ei 


15.     Hypnum  incurvatum    Schrad.    (Stereodon    incurvatus 
Mitt.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVIII.  C). 

Very  slender,  green  or  yellowish  green,  in  small  silky  tufts. 
Stems  prostrate,  irregularly  branched  or  sub-pinnate,  branches 
short,  usually  curved.  Leaves  rather  close,  homomallous  and 
usually  pointing  upwards,  almost  straight  or  more  or  less  curved 
and  falcato-secund,  less  spreading  when  dry,  very  small,  \  line 
long,    oblong-lanceolate,    gradually   and   longly  acuminate,   at 
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margin  plane,  entire  or  faintly  denticulate  at  apex,  nerve  double, 
very  short,  or  almost  obsolete;  cells  narrowly  linear-hexagonal, 
somewhat  flexuose,  tapering,  but  not  acute,  pellucid,  thin-walled^ 
5-/0  times  as  long  as  wide,  at  angles  numerous,  more  or  less 
quadrate,  proportionately  large,  but  not  forming  clearly  defined 
auricles.  Perichaetial  bracts  not  plicate.  Seta  ^-J  inch ;  capsule 
inclined  and  sub-horizontal,  oblong-cylindric,  curved ;  lid 
conical,  acute,  or  acuminate.     Autoicous. 

FIab.  Sub-alpine  and  mountain  rocks,  especially  calcareous  ones.  Rare.  Fr. 
early  summer. 

This  little  moss  bears  a  close  resemblance  to  three  of  our  other  species,  viz., 
H.  cupressiforme  var.  resupinaium^  Plagiothecium  pulchelium,  and  Pylaisia 
polyantha,  but  will  hardly  be  confused  with  any  other.  P.  pulchellum  is  known  by 
its  more  opaque  chlorophyllose  cells,  longer  and  more  pointed,  and  absence  of  distinct 
angular  cells  ;  the  other  two  plants  are  quite  different  in  thtjir  erect  or  sub-erect, 
almost  straight,  cylindrical  capsules,  but  when  barren  are  more  difficult  to  separate. 
Pylaisia  polyantha  has  the  leaves  a  little  larger  and  distinctly  wider  below,  ovate- 
lanceolate  rather  than  oblong-lanceolate,  but  the  difference  can  hardly  be  defined 
without  the  comparison  of  specimens  ;  the  present  plant  is  however  confined  to  rocks 
while  that  species  almost  always  grows  on  trees  and  is  a  southern  rather  than  a 
northern  and  mountain  plant.  H.  cupressiforme  var.  resupinatum  has  rather  larger 
leaves,  more  constantly  nerveless,  with  the  angular  cells  rather  more  clearly  defined 
from  the  others ;  it  is  usually,  too,  a  more  robust  plant,  growing  more  frequently  on 
trees,  and  dioicous. 

16.    Hypnum  cupressiforme    L.    (Stereodon  cupressiformis 
Brid.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVIII.  D.). 

Extremely  variable ;  typically  moderately  robust,  stems 
procumbent,  irregularly  pinnate,  with  spreading  or  ascending, 
often  curved  branches  ;  stems  2-4  inches  long,  rather  soft  in 
texture,  scarcely  radiculose,  with  few,  usually  narrow  para- 
phyllia,  greenish,  very  rarely  if  ever  reddish  brown.  Tufts 
usually  greyish  green,  yellowish,  or  brownish,  rarely  (though 
occasionally)  bright  green.  Leaves  closely  imbricated,  falcato- 
secund  and  decurved  in  the  type  (usually  slightly  curved  in  the 
lower  half,  more  strongly  falcate  or  hooked  in  the  acumen), 
rather  concave  and  smooth,  so  that  the  back  or  upper  side  of  the 
stems  and  branches  have  a  glossy,  often  rather  tumid,  smooth 
appearance,  the  front  being  quite  different,  with  the  points  of 
the  leaves  bristling  in  the  shortly  acuminate  forms,  irregularly 
flexuose  in  the  more  longly  acuminate,  circinate  or  hamate  forms. 
Leaves  oblong-lanceolate,  or  more  or  less  ovate-lanceolate,  rather 
quickly  narrowed  to  a  fine  acumen  of  varying  length,  neither 
much. enlarged  at  base  nor  much  narrowed  to  the  insertion,  which 
is  usually  nearly  straight  or  slightly  excavate  only,  with  minutely 
decurrent  angles  ;  plane  at  margin  or  very  slightly  recurved 
Ii 
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below,  typically  entire,  or  nearly  so,  but  frequently  minutely 
denticulate  above ;  nerve  none,  or  very  shortly  and  feebly  double ; 
cells  narrowly  linear-vermicular,  rather  obtuse,  10-15  times  as 
long  as  wide,  but  often  shorter  and  linear-rhomboid ;  angular 
numerous,  distinct,  sub-quadrate ,  the  greater  number  small^ 
opaque,  with  granular  contents,  greenish,  a  few  below  these 
at  extreme  angles  rather  larger,  pellucid,  orange  or  hyaline, 
incrassate;  forming  small,  clearly  defined,  but  not  inflated  nor 
(except  rarely)  distinctly  hyaline  auricles.  Perichaetial  bracts 
not  plicate,  denticulate.  Seta  i-ii  inches  long,  red.  Capsule 
usually  sub-erect,  curved,  especially  towards  the  orifice,  sub- 
cylindric  or  oblong ;  lid  conical -acuminate  or  rostellate,  rarely 
rostrate.     Dioicous. 

The  variations  of  this  common  moss  take  the  form  of  greater 
or  less  degrees  of  robustness,  more  or  less  regular  pinnation, 
differences  of  colour,  of  the  imbrication,  curvature,  and  acumi- 
nation  of  the  leaves,  the  form  and  direction  of  the  capsule,  and 
other  points.  The  principal  British  forms  may  be  described  as 
follows : — 

Var.  /?.  resupinatum  Schp.  (H,  resupinatum  Wils.,  mult, 
auct. ;  Stereodon  resupinatus  Braithw.,  Br.  M.  Fl.).  Slender, 
the  branches  often  almost  filiform,  mostly  erect  or  ascending, 
usually  of  a  silky,  pale  or  yellowish  green  aspect ;  leaves  straight 
or  only  slightly  curved,  homomallous  and  pointing  upwards  or 
almost  erect  and  pointing  forwards,  narrow,  oblong-lanceolate, 
entire  or  denticulate.  Angular  cells  sometimes  large,  chloro- 
phyllose  or  hyaline.  Capsule  erect  and  symmetrical  or  very 
slightly  curved  or  inclined ;  lid  conical  with  a  long,  acute  beak, 
distinctly  rostrate. 

Var.  y.  filiforme  Brid.  Extremely  slender,  yellowish  green, 
procumbent  or  pendent,  stems  long,  distantly  pinnate,  with  long, 
straight,  parallel,  very  slender,  almost  filiform  branches; 
forming  smooth,  very  low  patches  ;  leaves  very  small,  very 
regularly  and  neatly  imbricated  in  two  rows,  falcato-secund  or 
hamate  ;  usually  denticulate.     Fruit  rare,  small. 

Var.  3.  minus  Wils.  Slender,  bright  green,  in  more 
intricate  tufts  than  the  last,  with  more  numerous,  shorter,  not 
parallel  branches.  Leaves  small,  short ;  margin  distinctly 
recurved  in  the  lower  half     Capsule  small. 

Var.  €.  mamillatum  Brid.  Slender,  more  or  less  prostrate ; 
leaves  regularly  imbricated  in  two  rows,  narrow,  rather  sharply 
denticulate;  lid  conical,  shortly  apiculate. 
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Var.  f.  ericetorum  B.  &  S.  Slender,  more  or  less  regularly 
and  complanately  pinnate ;  stems  and  branches  often  flattened 
and  sub'Complanate ;  very  pale  green,  usually  more  or  less  erect 
or  ascending.  Leaves  less  crowded,  strongly  falcate.  Angular 
cells  distinct,  often  brownish  in  old  leaves.     Seta  long,  slender. 

Var.  7y.  iectorum  Brid.*  In  large,  dense,  swollen,  velvety 
cushions ;  branches  stout,  erect,  curved,  more  prostrate  at  the 
outside  of  the  tufts ;  dark  or  olive  green.  Leaves  erect  and 
closely  imbricated,  very  lightly  curved  and  secund,  more 
spreading  when  moist ;  rather  wide,  ovate-oblong. 

Var.  B.  elatum  B.  &  S.  Robust,  densely  tufted,  with  few, 
short,  erect,  very  swollen  branches ;  yellowish  or  golden  green. 
Leaves  large,  very  wide  and  concave,  and  imbricated  all  round 
with  only  the  points  falcato-secund,  rendering  the  stems  and 
branches  very  tumid  and  julaceous ;  widely  ovate-oblong,  rapidly 
narrowed  to  a  short  oblique  acumen.     Fruit  very  rare. 

Hab.  Trunks  of  trees,  walls,  earth,  etc  Abundant.  Fr.  winter  and  spring. 
Var.  resuptnatum  frequent.  Var.  filiforme  on  trunks  of  trees,  usually  in  woods, 
common.  Var.  ntinus  on  trees  in  sub-alpine  woods,  rare.  Var.  matnillatunt  on 
rocks  and  trees  in  woods.  Var.  ericetorum  on  heaths  and  in  mountainous  woods, 
frequent.  Var.  tectorum  on  rocks,  walls,  and  roofs,  frequent.  Var.  eiatum  on  the 
:ground,  in  calcareous  districts  chiefly,  frequently  near  the  sea. 

The  above  list  by  no  means  exhausts  all  our  forms,  but  it  includes  perhaps  the 
most  important  and  the  most  striking.  Though  so  polymorphous,  H.  cupressiforme 
has  a  characteristic  habit  and  a  structure  peculiar  to  itself,  so  that  with  experience  it 
is  usually  fairly  easy  to  recognise  in  the  field,  and  doubtful  forms  will  generally  reveal 
their  identity  under  the  microscope.  The  for  the  most  part  rather  rapidly  acuminate 
leaves  and  the  characteristic,  small,  opaque  angular  cells  are  two  of  the  prominent 
characters  of  distinction.  It  will  be  more  convenient  to  point  out  the  difference 
between  this  and  the  allied  species  under  the  descriptions  of  the  latter. 

The  var.  resuptnatum  is  by  many  authors  considered  a  species  or  at  least  a  sub- 
species. In  its  extreme  or  typical  form  it  is  very  distinct,  and  closely  resembles 
Pylaina  polyantha^  and,  when  slender  and  barren,  H.  incurvalum^  the  descriptions 
of  which  may  be  consulted.  But  it  is  too  inconstant  in  its  characters,  or,  if  it  be 
preferred,  intermediate  forms  too  closely  link  it  with  the  type,  to  warrant  this. 
Schimper's  var.  longirostre  is  exactly  the  same  plant  as  regards  the  fruit  (which  is 
looked  upon  as  one  of  the  most  important  characters  of  H.  resupinatum)^  and  differs 
only  in  the  sub-secund,  decurved,  not  straight  and  homomallous  leaves.  I  have 
found  this  variety  in  the  same  localities  as  the  var.  resuptnatum  ;  but  beyond  this  I 
have  frequently  examined  plants  with  the  greater  part  of  the  stems  having  the  normal, 
falcato-secund  decurved  leaves  of  the  type,  but  frequently  throwing  out  slender 
branches  with  the  **  resuptnatum  "  foliation  ;  more  rarely  stems  with  the  straight 
homomallous  leaves  of  the  var.  resuptnatum  will  suddenly  change  their  character  in 
the  middle,  and  bear  in  the  upper  half  the  wide,  decurved,  typical  •*  cupressiforme  " 
leaves.  Some  tufts  with  the  perfectly  erect,  symmetrical  capsules  of  the  var. 
resupinatumt  and  beaked  lids  half  as  long  as  the  capsule,  exhibit  a  perfectly 
indiscriminate  foliation,  some  branches  being  normal  slender  ** cupressiforme*^  and 
others  distinctly  **  resuptnatum  "  in  type.  Even  if  all  these  forms  be  relegated  to  the 
vtLT.  longirostre  Schp.,  it  leaves  ff,  resupinatum  separated  by  the  form  and  direction 
of  the  leaves  alone,  and  as  this  character  occurs,  partially  at  least,  in  the  above  forms 
attributed  to  H,  cupressiforme^  it  is  clear  that  a  species  cannot  be  safely  founded  on 
this  single  character. 
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The  var.  minus  is  a  pretty  little  form,  and  is  very  distinct  in  the  recurving  of  the 
margin  ;  it  is  distinct  from  H.  revolutum  in  the  texture  and  form  of  the  leaves,  and  id 
the  margin  only  recurved  in  the  lower  half,  not  strongly  revolute  almost  to  apex. 
It  sometimes  passes  imperceptibly  into  var.  mcunilkUum, 

The  var.  fiUforme  is  a  very  neat  and  pretty  form,  but  all  gradations  may  be 
found  between  this  and  the  type.  Schimper  includes  under  this  head  an  equally 
slender  form  with  the  leaves  less  regularly,  often  interruptedly  imbricated,  but  it 
would  appear  more  accurate  to  confine  the  name  to  the  plant  described  above,  as  the 
very  slender  habit  is  practically  the  only  character  the  two  forms  have  in  common. 

The  var.  ericetorum  often  very  closely  resembles  H,  imponens,  the  description  of 
which  may  be  consulted  in  this  connection. 

The  var.  elatum  is  very  striking,  at  least  in  its  most  marked  forms,  and  quite 
different  in  its  erect,  tumid  stems  from  all  other  slates  of  this  species.  It  may  evei> 
closely  approach  Myurium  Hebridarum  in  size  and  colour. 

17.     Hypnum  imponens   Hedw.   (Stereodon  imponens  Brid., 
Brailhw.  Br.  M.  Fl.)    (Tab.  LVIII.  E.). 

Resembling  H.  cupressiforme,  notably  var.  ericetorum  ,- 
differs  in  the  following  characters.  Stems  more  solid  and  rigid, 
reddish  brown,  with  more  numerous,  often  broad  paraphyllia  ; 
more  closely,  regularly  and  complanately  pinnate ;  plants  almost 
always  of  a  golden  yellow ;  robust,  in  large  tufts.  Stem-leaves 
usually  somewhat  complanate,  being  less  crowded,  less  concave, 
more  spreading  in  the  lower  part,  so  as  to  render  the  stems 
flattened,  in  the  flatter  hardly  channelled  acumen  strongly  falcate 
or  hamate ;  when  dry  the  leaves  are  usually  somewhat  rugose ; 
branch  leaves  narrower,  less  complanate.  Stem-leaves  wider 
at  base  than  in  H.  cupressiforme ,  triangular -oblong,  more 
gradually  acuminate,  margin  usually  very  narrowly  recurved  in 
the  lower  part,  above  distinctly  but  somewhat  distantly 
denticulate ;  insertion  wide,  usually  straight,  not  excavate  nor 
decurrent ;  median  cells  longer  and  narrower,  basal  often  bright 
orange,  angular  less  numerous  but  larger,  more  pellucid,  with 
scarcely  any  of  the  small  opaque  upper  ones,  forming  very 
small,  distinct  auricles,  usually  of  a  rich  orange  brown, 
Perichaetial  bracts  plicate. 

Hab.     Heaths,  rocks,  etc.  ;  very  rare.     Fr.  very  rare,  autumn. 

The  orange,  distinct  angular  cells,  more  pellucid  and  larger,  the  wider  more 
strongly  denticulate  leaves  and  the  general  habit,  as  well  as  the  more  rigid,  brown 
stems,  render  this  plant,  if  not  at  once  distin(jiiisbable  in  the  field,  at  least  generally 
easy  of  recognition  under  the  microscope.  Undoubtedly,  however,  it  is  linked  with 
H.  cupressiforme  by  a  more  or  less  complete  chain  of  forms,  and  the  characters  even 
as  given  above  are  all  either  somewhat  comparative  or  occasionally  inconstant.' 
I  have  for  instance  a  plant  with  the  general  appearance  of  this  moss,  with  brown 
stems  and  leaves  somewhat  intermediate  in  form,  but  with  the  angular  cells  typical  of 
H,  atpressiforme  ;  and  forms  of  the  latter  species,  especially  var.  ericetorum^  unite  it 
with  the  present  plant.  It  is  possible  therefore  that  Boul^  is  right  in  making  it  a 
sub-species  of  that  moss  ;  but  the  angular  cells,  which  are  certainly  of  great  value  in 
the  classification  of  this  Section,  justify  its  separation,  I  think,  in  conjunction  with 
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the  other  characters.     The  plicate  perichsetial  bracts  appear  also  to  give  an  important 
character,  but  the  fruit  is  too  rare  for  this  to  be  of  practical  value. 

H.  circinaU  differs  in  the  habit,  less  com  plana  te  leaves,  more  widely  dilated  just 
above  the  base^  the  plane  margin,  etc. 

18.    Hypnum  PatientiaB  Lindb.  (Stereodon  Lindber git  Mitt,, 

Braithw.  Br.  M.  Fl. ;  Hypnum  arcuatum  Lindb.,  Schp.  Syn.) 

(Tab.  LVIII.  F.). 

Resembling  the  most  robust  forms  of  H.  cupressiforme,  but 
still  larger  ;  stems  more  or  less  prostrate,  with  ascending 
divisions,  which  are  usually  very  slightly,  often  fastigiately , 
hardly  pinna tely  branched,  forming  large  tufts  or  mats  of  a  pale 
or  yellowish  lurid  green,  shining,  very  pale  and  glossy  at  the  tips 
of  the  stems  and  branches.  Leaves  very  large  for  this  Section, 
i'i%  lines  long,  not  crowded,  more  or  less  regularly  imbricated 
in  two  rpws,  spreading  and  complanate  in  the  lower  part,  so  as  to 
render  the  stems  very  broad  and  flattened  (less  usually  falcato- 
secund  and  decurved  from  the  base,  so  that  the  stems  are 
narrower,  not  complanate)  :  strongly  hooked  at  the  tips  of  the 
stems  ;  very  smooth  and  glossy  at  back  when  dry,  sometimes 
slightly  rugose  ;  widely  ovate-oblong,  somewhat  narrowed  and 
decurrent  at  extreme  base,  above  tapering  to  a  rather  long,  but 
vety  broad,  not  slender  acumen,  which  is  flat,  not  channelled, 
abruptly  pointed  or  even  sub-obtuse  ;  margin  plane,  entire  except 
at  extreme  apex  which  is  sub-denticulate,  nerve  double,  one 
branch  longer  than  the  other,  or  none ;  cells  longer  than  in  H, 
cupressiforme,  very  narrow;  at  basal  angles  laxer,  then  rather 
abruptly  large,  thin-walled,  hyaline,  forciing  conspicuous 
decurrent  hyaline  auricles,     Dioicous. 

liAB.  On  the  ground  in  woods,  rocks  covered  with  earth,  etc,  principally  on 
clay.     Not  common.     Fr.  very  rare,  not  found  in  Britain  ;  summer. 

This  plant  is  described  in  the  Bryologia  Britannica  as  a  variety  of  H,  praiense 
Koch,  and  it  differs  so  little  from  that  plant  that  it  is  somewhat  doubtful  whether  it 
will  not  have  to  l)e  ultimately  re-united  with  it.  In  that  species  the  leaves,  usually  at 
least,  are  less  hamate,  only  slightly  decurved,  so  that  the  branches  are  very  flattened 
and  hardly  hooked  above ;  and  the  auricular  cells  are  less  distinct ;  but  these 
characters  are  certainly  inconstant.  H,  pratense  has  been  recorded  from  Sussex,  and 
is  admitted  by  Braithwaite  (as  Isopterygtum  pratense  Lindb. ),  but  I  think  there  can 
be  no  doubt  that  the  record  is  an  error.  Davies'  fruiting  plant,  there  is  good  reason 
to  l)elieve,  may  have  been  gathered*  on  the  continent  and  labelled  as  from  Sussex  by  a 
slip  ;  while  the  sterile  plant  which  I  have  seen,  on  which  the  second  record  is  based, 
is  certainly  H.  Patientia. 

The  robust  habit,  very  wide  stems  (taken  with  the  leaves)  and  large  leaves  with 
wide,  not  tapering  acumen  and  large  hyaline  angular  cells,  abundantly  separate  our 

{)lant  from  all  forms  of  H,  cupressiforme  or  its  allies ;  indeed  slender  forms  with  the 
eaves  less  complanate  and  less  tapering  are  more  likely  to  be  taken  for  robust  plants 
of  H,  ochraceum. 
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19.  Hypniim  revolutum  Lindb.  (Stereodon  revolutus  Mitt., 
Braithw.  Br.  M.  Fl. ;  Hypnum  Heuflert  Juratz.,  Schp.  Syn.) 

(Tab.  LVIII.  G.). 

Resembles  slender  forms  of  //.  w^//«jr«;«/ either  erect  and 
densely  tufted  with  irregularly  branched  stems,  or  more  prostrate 
and  regularly  pinnate,  1-3  inches  long,  small ;  yellow  or  brownish. 
Leaves  crowded,  falcato-secund  or  hamate,  small,  i-f  line  long, 
oblong-lanceolate,  gradually  tapering  from  near  the  base  to  a 
rather  wide  and  short  or  sometimes  longer  and  finer  acumen, 
concave,  plicato-striate,  especially  when  dry,  entire  or  sub- 
denticulate  at  point,  margin  strongly  revolute  from  the  base  to 
high  in  the  acumen  ;  nerve  double  or  obsolete ;  cells  variable, 
usually  short,  thin-walled,  4-7,  rarely  6-10  times  as  long  as  broad, 
resembling  those  of  H.  incurvatum,  at  angles  rather  numerous, 
quadrate,  small,  rather  opaque,  forming  small,  rather  clearly 
defined  but  not  very  conspicuous  auricles,     Dioicous. 

Hab.  High  alpine  rocks ;  very  rare.  Ben  Lawers  (/ameson^  i8go).  Fruit 
very  rare,  almost  unknown. 

There  can  be  no  doubt  that  the  plant  ^thered  by  the  Rev.  H.  G.  Jameson  is 
identical  with  H.  Heuflert  Juratz.,  and  this  appears  to  be  the  same  species  with 
Stereodon  revolutus^  described  by  Mitten  in  the  Musci  Indise  Orientalis,  1859. 
If  the  characters  italicised  are  borne  in  mind  there  will  be  little  difficulty  in 
identifying  it,  though  this  is  probably  impossible  in  the  field,  at  least  with  any  degree 
of  certainty,  although  in  most  of  its  forms  the  longitudinally  plicate  leaves  with  rather 
short,  not  circinate  points  are  characteristic  features  not  found  in  H.  hamulosum  or 
other  species  which  might  be  confused  with  it.  It  is  quite  different  from  H, 
cupresstforftte  var.  minus  in  the  gradually  tapering  plicate  leaves  with  the  margin  very 
lungly  and  strongly  revcjute,  as  well  as  in  the  habit.  That  species  and  some  others 
frequently  have  the  leaves  somewhat  rugose  when  dry,  but  here  they  are  distinctly 
plicate  longitudinally,  and  in  the  more  robust  stems  this  forms  a  marked  and  indeed 
easily  recognised  character. 

From  examination  of  authentic  material  of  the  N.  American  H.  plicatile  (Sier. 
plicatilis  Mitt.)  I  am  strongly  inclined  to  think  that  it  is  not  specifically  distinct  from 
the  present  plant ;  and  Mr.  Salmon,  who  has  compared  Mitten's  type  specimen,  is 
inclined  to  the  same  view.  The  main  characters  held  to  distinguish  that  species  have 
been  found  to  occur  in  some  of  the  continental  forms  of  H.  revolutum.  Further 
investigation  of  the  American  plants  is  needed,  however,  to  settle  the  point. 

20.  Hypnum  hamulosum    B.  &  S.    (Stereodon   hamulosus 

Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVIII.  I.). 

Very  slender,  resembling  some  •  delicate,  dense  forms  of 
H,  cupressiforme ;  bright  yellow  or  yellowish  green  ;  stems  more 
or  less  erect,  or  ascending,  irregularly  or  pinnately  branched. 
Paraphyllia  very  few  or  none.  Branches  very  slender,  with  the 
leaves  regularly  imbricated  in  two  rows,  smooth  and  glossy  at 
back,  strongly  falcate,  hooked  at  the  tips  of  the  stems,  very 
small,   about    \    line    long,  ovate-lanceolate,   longly  and    finely 
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acuminate  to  an  almost  filiform,  hamate-circinate  point,  entire 
or  obsoletely  denticulate,  almost  or  quite  nerveless,  plane  at 
margin,  concave;  areolation  rather  short,  8-15  times  as  long  as 
wide,  thin-walled,  linear,  obtuse,  almost  uniform  throughout  the 
leaf,  a  very  few  at  extreme  angles  sub-quadrate,  small,  not 
forming  hyaline  nor  distinct  auricles.  Capsule  small,  cylindrical. 
Autoicous, 

Hab.  Alpine  rocks,  rare  ;  Scotch  Highlands  ;  N.  Wales ;  Lake  District  \ 
Ireland.     Fr.  summer. 

A  delicate  species,  most  closely  allied  to  H.  callichroum^  but  differing  in  its  more 
constantly  slender  habit,  autoicous  inflorescence,  shorter  areolation,  and,  above  all,  in 
the  extremely  few  angular  cells  and  total  absence  of  the  inflated  hyaline  auricular 
cells  characteristic  of  that  species.  It  is  also  more  constantly  yellow,  never  bright 
green,  and  the  acumen  of  the  leaves  though  very  fine  is  usually  shorter,  and  some- 
what less  flexuose  when  dry.  It  differs  from  H.  revoiutum  in  the  plane  margin  of  the 
leaves,  and  from  H,  Bamberj^eri  in  the  more  slender  habit,  autoicous  inflorescence, 
less  numerous  and  less  distinct  angular  cells. 

21.    Hypnum  callichroum  Brid.  (Stereodon  callichrous  Br  id., 
Braithw.  Br.  M.  Fl.)  (Tab.  LVIII.  J.). 

In  wide,  very  soft  tufts,  more  or  less  prostrate  or  ascending, 
rarely  erect ;  bright  green  or  yellowish  green,  reddish  yellow 
within  ;  very  glossy  and  even  brilliant  when  dry.  Stems 
irregularly  pinnate,  very  slender,  branches  more  or  less  flexuose 
and  curved.  Leaves  elegantly  circinate-secund ,  J-f  line  long, 
from  a  rather  dilated  base,  widely  oblong-lanceolate,  gradually 
tapering  to  *  a  very  long,  almost  filiform  acumen,  which  is 
flexuose  when  dry ;  plane  at  margin,  entire  or  rarely  remotely 
denticulate,  concave,  not  plicate ;  nerve  very  faint  or  wanting ; 
cells  very  narrow,  long,  linear- vermicular,  iy20  times  as  long 
as  wide  or  more,  almost  uniform  to  base,  at  insertion  often 
yellowish,  at  angles  suddenly  large,  thin-walled,  hyaline, 
forming  small  but  very  distinct,  somewhat  decurrent  hyaline 
auricles  ;  a  very  few  above  these  at  margin  usually  quadrate, 
small,  pellucid,  with  thicker  walls.  Capsule  rather  large, 
cylindrical,  arcuate,  horizontal.     Dioicous. 

Hab.    ^hady  mountainous  rocks,  rare.     Fr.  rather  rare,  summer. 

A  very  beautiful  species,  known  from  all  the  allied  species  of  slender  habit  by  the 
clearly-defined  hyaline  auricular  cells  ;  but  usually  recognisable  also  in  the  field  by  its 
very  soft  slender  habit,  and  beautiful  glossy  green  colour,  which  is  however  not  quite 
constant.  The  leaves  are  usually  described  as  quite  entire,  but  I  have  found  them  in 
several  specimens  distinctly,  usually  remotely,  denticulate.  It  is  a  beautiful  plant 
when  well  grown  and  in  fruit,  conspicuous  in  its  colouring,  forming  large,  sometimes 
vivid  green  patches  with  abundant,  bright  orange  brown  capsules.  A  densely  tufted 
form  with  branches  all  erect,  not  pinnate,  has  been  collected  on  Ben  Nevis  and  in 
Sutherland. 
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H.  rupestre  F.  B.  White,  ^thered  on  Ben  Lawers  in  1865,  appears  to  belong 
here,  according  to  the  Rev.  J.  Fergusson  (Sfottish  Naturalist^  Vol.  II.,  p.  279). 

22.  Hypnum    Bambergeri    Schp.    (Stereodon    Bambergeri 

Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVIII.  K.). 

In  dense  tufts,  much  more  robust  than  the  three  preceding 
species  ;  stems  more  or  less  erect,  2-3  inches  long,  rarely 
procumbent  and  pinnate,  usually  fastigiate  with  long,  erect, 
simple  branches,  dark  yellowish  brown,  variegated  with  olive 
green  and  orange  ;  soft  or  rather  rigid.  Leaves  rather  large, 
very  regularly  and  elegantly  circinate-secund,  when  dry  having 
the  point  flexuose,  J-i  line  long,  from  a  short,  widely  oblong  base 
gradually  narrowed  to  a  long,  channelled,  acute  but  hardly  filiform 
acumen,  entire  or  sinuolate,  plane  at  margin,  nerveless  or  with 
one  or  two  faint  striae ;  cells  linear- vermicular,  variable  in  length 
but  narrow,  with  incrassate,  porose  walls ;  at  base  usually 
orange;  angular y5?w,  rather  large,  quadrate-hexagonal,  orange, 
the  walls  strongly  incrassate  and  porose,  forming  minute,  but 
rather  distinct  orange  auricles.     Fruit  unknown. 

Hab.  Alpine  rocks  and  earth,  very  rare  ;  summit  of  Ben  Lawers  ;  Craig 
Chailleach. 

In  habit  and  general  appearance  this  species  is  not  unlike  some  of  its  allies  ;  but 
in  addition  to  other  characters,  the  leaves  are  of  a  more  solid  texture,  with  porose, 
incrassate  cell-walls,  and  with  the  angular  cells  few,  incrassate,  orange,  more  con- 
spicuous than  in  H.  hamulosum^  but  less  so  than,  and  different  ifrom  those  of  any  of 
the  other  similar  species  except  H.  imponenSy  to  which  they  bear  some  resemblance  ; 
they  are  paler,  however,  and  less  clearly  defined  from  the  adjoining  cells  ;  and  the 
texture,  denticulate  margin,  etc,  of  the  leaves  of  that  plant,  and  its  general  habit,  are 
widely  different. 

H.  Bambergeri^  when,  as  occasionally  happens,  it  is  somewhat  regularly  pinnate, 
much  resembles  H.  procerrimumy  and  specimens  of  this  habit,  which  I  gathered  on 
Ben  Lawers  in  1893,  ^^'^  indeed  so  named  by  Boswell ;  that  species  however  differs 
in  the  much  more  regularly  pinnate  stems,  and  in  the  large  leaves,  dilated  at  the 
base,  with  the  areolation,  including  that  at  the  angles,  thin-walled,  not  incrassate, 
and  the  angular  cells  numerous.  In  its  more  robust  forms  it  bears  a  close  outward 
resemblance  to  H.  intermedium  and  H.  falcatum  ;  I  cannot  point  out  any  character 
by  which  it  may  be  known  from  the  former  by  the  lens  alone  ;  the  nerveless  leaves  of 
course  reveal  it  at  once  under  the  microscope.  H.  falcatum  is  known  at  a  glance  by 
its  plicate  leaves. 

H.  cupressiforme  differs  in  the  less  circinate  leaves  with  thin-walled  areolation, 
and  opaque,  not  coloured,  angular  cells,  and  other  points. 

23.  Hypnum  procerrimuin  Mol.   (Ctenidium  procerrimum 

Mol.,  Braithw.  Br.  M.  Fl.)  (Tab.  LVIII.  L.). 

Robust,  closely  and  regularly  pinnate,  resembling  the  most 
plumose  forms  of  H.  molluscum ;  stems  not  radiculose,  slightly 
divided,  2-4  inches  \ongj  olive  green  or  yellowish  brown.  Leaves 
regularly   falcato-secund,    large,   ii-i|  lines  long  (branch -leaves 
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much  narrower,  smaller,  more  circinate),  widely  ovate-oblong 
from  a  broad,  somewhat  dilated,  excavate  and  auriculate  base, 
gradually  narrowed  to  a  long,  tapering  acumen,  plane  at  margin 
and  quite  entire  or  sinuolate  only,  usually  very  slightly  rugose  or 
crisped  when  dry ;  nerve  very  short  and  faint,  double  ;  cells 
rather  short i  8-12  times  as  long  as  broad,  linear-flexuose, 
tapering,  but  not  acute,  thin-walled,  at  basal  angles  laxer  and 
shorter,  the  lowest  quadrate  or  hexagonal-quadrate,  numerous, 
small,  opaque,  or  more  rarely  pellucid,  slightly  incrassate, 
forming  large,  distinct,  but  not  clearly  defined,  rounded,  often 
orange  auricles.     Dioicous.     Fruit  unknown. 

Hab.     Alpine  calcareous  rocks,  very  rare.     Ben  Lawers  ( Mtldrum^  i8gi). 

A  very  fine  species,  distinguished  from  its  allies  by  the  regularly  pinnate,  plumose 
stems  and  large  leaves ;  from  H.  cupressiforme  by  the  distinct,  expanded,  auricular 
leaf-base  with  very  numerous  angular  cells,  etc.  ;  from  H,  molluscum^  which  perhaps 
it  most  resembles,  by  the  quite  entire  leaves  of  closer,  firmer  texture. 

In  the  specimens  from  Ben  Lawers,  the  branching  is  a  little  more  irregularly  and 
interruptedly  pinnate  than  in  continental  specimens,  and  the  stem-leaves  a  shade 
smaller  and  less  expanded  at  the  base,  so  that  it  has  not  quite  so  distinctive  a  habit  for 
field  recognition  ;  but  in  the  leaf  structure  it  is  quite  typical ;  and  as  far  as  my 
observations  go  it  may  be  distinguished  in  the  dry  state  by  the  leaf  points  always  more 
regularly  falcate,  less  flexuose  and  undulate  than  in  H.  tnolluscum,  which  in  its  more 
robust  forms,  also,  has  the  leaves  distinctly  striate. 

24.    Hypnum  canariense  Mitt.  (Stereodon  canariensis  Mitt., 
Braithw.  Br.  M.  Fl.)    (Tab.  LVIII.  H.). 

Closely  resembling  H,  cupressiforme  except  in  the  fruit. 
Stem  slender,  prostrate,  densely  pinnate  ;  leaves  crowded, 
strongly  falcato-secund,  ovate-lanceolate  or  oblong-lanceolate, 
gradually  tapering  to  a  long,  narrow,  flat  acumen,  not  widely 
dilated  at  base  above  the  line  of  insertion ;  margin  sharply 
denticulate,  especially  above ;  nerve  faint  and  double  or  none ; 
cells  long  and  narrow,  with  firm  walls,  not  becoming  distinctly 
laxer  towards  base  ;  a  few  at  basal  angles  distinct,  quadrate,  rather 
obscure,  often  orange.  Capsule  very  shortly  oval,  wide-mouthed, 
cemuous,  dark  reddish-brown.     Dioicous. 

Hab.     Rocks;  KiWnrnty  ( Moore  anti  fVi/son  J. 

Much  discussion  has  taken  place  upon  the  Killarney  plants  referred  to  this  and 
the  following  species  (cf.  Rev.  Bry.,  1899,  P*  89;  etc.).  Wilson  gathered  If, 
canariense  in  fruit  in  1829  (cf.  Braithw.  Br.  M.  Fl.),  but  there  are  I  believe  no 
specimens  in  his  herbarium,  and  I  have  seen  no,  fruiting  British  specimens. 
Lhidberg's  fruiting  plant  from  O'SuUivan's  Cascade,  July,  1873,  Js  in  my  opinion 
undoubtedly  H.  cupressiforme^  of  small  forms  of  which  it  has  the  capsules,  not  at  all 
the  dark  brown,  turgid  ones  of  H.  canariense.  All  the  other,  sterile  plants  I  have 
seen,  collected  by  Moore,  Lindberg  and  others,  might  equally  in  my  opinion  belong 
to  H,  cupressiforme^  the  var.  mamillatum  of  which  I  believe  to  be  separated  from 
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H,  canariense  by  no  distinct  v^etative  characters.  If  Wilson's  fruiting  plants  exist 
they  are  no  doubt  decisive  ;  otherwise  it  is  I  think  very  desirable  that  the  fruit  should 
be  gathered  in  order  to  verify  the  Killamey  plant. 

H,  canariense  is  most  like  H,  cupressiforme^  but  the  leaves  are  sharply  serrulate, 
the  angular  cells  fewer  and  less  conspicuous  than  in  the  ordinary  forms  of  that  plant, 
and  the  capsule  much  shorter  and  very  different,  more  like  that  of  H.  molluscum, 

25.  Hypnum    circinaJe    Hook.    (Stereodon  cirdnalis  Brid., 

Braithw.  Br.  M.  Fl.)   (Tab.  LXV.  E.). 

Yellowish  green  or  brownish.  Stems  prostrate,  irregularly 
pinnate.  Leaves  falcato-secund,  from  a  narrow  line  of  insertion 
suddenly  widened  then  quickly  narrowing  again,  above  narrow 
oblong-lanceolate,  gradually  tapering  to  a  long,  narrow,  flat 
acumen,  margin  sharply  toothed;  upper  cells  a  little  wider  and 
less  incrassate  than  in  H,  canariense,  becoming  laxer  at  base  ;a 
single  row  at  insertion  usually  deep  orange  brown,  as  are  also  the 
very  few,  rather  large,  ovate-rectangular  cells  forming  the  small 
but  distinct  auricles.  Capsule  almost  as  in  H.  canariense, 
Dioicous. 

Hab.     Killarney.     Very  rare  and  sterile. 

One  or  two  plants  from  Killarney,  including  specimens  recently  gathered  by  the 
Rev.  C.  H.  Binstead,  have  been  referred  to  this  species  by  M.  Cardoi.  They  have 
not  the  lower  areolation  and  the  peculiar  form  of  leaf-base  so  clearly  marked  as  in  the 
North  American  specimens  which  I  have  seen,  but  they  are  very  fairly  distinct  in  the 
abrupt  widening  above  the  line  of  insertion,  and  the  small  group  of  orange- brown 
cells,  characters  which  are  scarcely  found,  though  a  leaf  here  and  there  may  show  an 
approach  to  them,  in  H.  cupressiforme  or  H.  canariense.  It  may  be  hoped  that  fruit 
may  be  found  here  also,  and  set  all  doubts  of  its  identity  at  rest. 

26.  Hypnum    molluscum     Hedw.     (Ctenidium     molluscum 

Mitt.,  Braithw.  Br.  M.  Fl.)    (Tab.  LVIII.  M.). 

Variable  in  robustness  and  branching.  Stems  very  densely 
tufted,  with  numerous  procumbent  or  ascending  divisions,  very 
regularly,  closely  and  plumosely  pinnate,  or  in  the  more  erect 
forms  densely  sub-fastigiate,  forming  very  close,  soft  tufts  of  a 
glossy  golden  green  colour,  rarely  bright  green  or  reddish. 
Leaves  very  densely  imbricated,  typically  falcato-secund  or 
flexuose  and  homomallous  (branch-leaves  narrower,  often  very 
narrow,  more  regularly  falcato-circinate),  when  dry  smooth  or 
plicate,  but  usually  crisped  and  undulate,  especially  at  the  points, 
giving  the  stems  and  branches  a  very  soft,  feathery  aspect ; 
usually  wide  at  base,  cordate-triangular,  then  lanceolate,  tapering 
to  a  long  fine  acumen,  at  base  rounded-auriculate,  slightly 
decurrent,  at  margin  plane  ;  distinctly  and  often  strongly 
denticulate,  especially  at  base  ;  nerve  short  and  double,  or  none. 
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Cells  rather  short  and  wide,  8-15  times  as  long  as  broad,  obtuse, 
the  walls  firm  ;  gradually  becoming  shorter  and  wider  at  angles, 
at  extreme  angles  rather  wide,  irregularly  quadrate-hexagonal, 
pellucid,  but  not  large,  hyaline  nor  coloured,  forming  indistinct r 
ill-defined  auricles  of  the  same  colour  as  the*  rest  of  the  leaf. 
Paraphyllia  few,  ovate.  Seta  dark  purple,  capsule  small,  short, 
oval  or  oblong,  straight  or  slightly  curved,  dark  purplish  brown, 
horizontal,  hardly  constricted  below  the  mouth  when  empty. 
Lid  sharply  pointed.  Calyptra  slightly  hairy  when  young. 
Dioicous. 

Var.  )8.  condensatum  Schp.  In  rather  dense,  flat  tufts  with 
fewer,  rather  stouter  branches ;  bright  golden  green,  often  with 
a  rusty  tinge  ;  stem  and  branch-leaves  larger,  closely  and 
regularly  falcato-secund ,  strongly  hooked  at  the  tips  of  the 
branches,  distinctly  plicate  when  dry. 

Var.  y.  robustum  Boul.  Robust.  Stems  erect,  tall,  dis- 
tantly and  irregularly,  rarely  pinnately  branched,  forming 
loose  tufts  frequently  with  a  deep  vinous  red  tinge.  Leaves 
large,  regularly  and  strongly  falcate,  plicate,  especially  when 
dry,  glossy. 

W^r.^.  fastigiatum  Bosw.  (Hob kirk,  Syn.,  Ed.  II.).  Very 
slender,  branches  erect,  less  closely  pinnate,  somewhat  fastigiate; 
leaves  less  crowded,  small,  less  strongly  falcate . 

Mab.  Calcareous  soil  and  mountain  rocks  by  streams.  Common.  The  vars. 
3,  7  on  mountain  rocks  by  streams,  less  common  ;  the  var.  8,  Derbyshire.  F'ruitr 
summer. 

H.  molluscum  although  somewhat  variable  has  a  look  of  its  own  which  is- 
generally  easily  recognised  ;  the  soft  dense  tufts,  more  closely  and  regularly  pinnate, 
with  the  leaves  very  densely  imbricated,  flexuose  and  undulated  at  points,  principally 
contribute  to  this.  Under  the  microscope  the  strongly  denticulate,  broadly  cordate 
stem-leaves  with  the  angular  cells  somewhat  enlarged  but  otherwise  hardly  different 
from  the  rest  of  the  areolation,  readily  separate  it  from  its  allies.  For  its  relationship 
to  Hyocomium  flagellare^  see  the  description  of  that  plant. 

Schimper  separates  this  species  under  the  sub-genus  Ctenidium^  retained  as  a 
genus  by  Lindberg  and  others,  partly  on  account  of  the  shortly  ovate  wide  capsule  of 
solid  texture  ;  but  although  this  is  often  a  marked  feature,  it  also  frequently  happens 
that  the  capsule  is  longer,  longly  if  widely  oblong,  and  sometimes  arcuate,  while  the 
texture  is  sometimes,  at  least,  less  solid  ;  in  short,  in  no  way  differing  from  some 
forms  of  H.  cuprtssiforme  and  other  allied  species. 

The  end  walls  of  the  cells  not  unfrequently  project  in  minute  points  at  the  back 
of  the  leaf,  forming  scattered,  acute,  very  small  papillae. 

The  \2X.  fastigiatum  is  a  very  marked,  slender  form,  of  a  dull,  olive  green  in  the 
specimens  I  have  sten  ;  it  does  not  appear  to  be  the  same  form  as  the  var.  trectum  of 
Schimper,  which  is  tall,  pinnate,  and  with  the  branch-leaves  less  finely  acuminate. 
Our  variety,  found  in  Derbyshire,  was  originally  referred  to  H.  canariense  Mitt. 

The  vars.  condensatum  and  roimstum  agree  in  the  strong  tendency  to  take  on  a 
deep  vinous  red  tint,  and  in  the  regularly  falcate,  plicate  leaves ;  but  the  habit  and 
branching  of  the  latter  variety  is  very  distinct,  and  does  not  at  all  agree  with  the 
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description  given  by  Schimper  of  his  var.  condensatum,  I  have  thought  it  best 
therefore  to  keep  them  apart,  but  it  must  be  pointed  out  that  they  pass  into  one 
another  by  intergrading  forms.  The  var.  robttstum  in  its  best  marked,  alpine  forms 
is  a  striking  and  beautiful  variety ;  I  should  unite  with  it  the  var.  croceum  (H, 
croceum  Tayl. ). 

An  extremely  pretty  variety  which  I  have  from  Killarney  and  one  or  two 
Perthshire  localities  has  very  slender  erect  stems  and  branches,  as  in  var.  fasiigicLtum^ 
but  it  is  of  a  paler  colour  and  has  the  small  leaves  all  very  regularly  and  neatly  falcate 
in  a  striking  manner.  It  may  possibly  belong  to  Schimper's  var.  erectum^  or  if  not,  is 
deserving  of  a  varietal  name. 

Another  form  occurs  on  the  limestone  in  the  Derbyshire  Dales,  with  the  stems 
pro.strate  and  the  branches  erect,  the  leaves  not  at  all  secund,  but  rigidly  .squarrose, 
m  form  and  direction  very  much  like  those  of  H,  hispidulum  var.  SommerfAltii^  for 
which  indeed  it  has  been  more  than  once  mistaken.  It  may  be  the  var.  squar- 
rosulum  Boul.,  but  the  habit  does  not  quite  agree  with  the  descriptions  of  that  plaoL 

27.    Hypnum  crista-castrensis  L.  (Ptilium  crista-castrensis 
De  Not.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  A.). 

Tall,  very  robust ;  stems  erect,  or  ascending,  simple  or  twice 
or  thrice  divided,  3-5  inches  long,  very  regularly  and  beautifully 
pinnate  with  dense,  complanate  branches,  giving  a  strikingly 
regular  plumose  appearance  to  the  plant ;  in  large  loose  tufts  or 
masses  of  a  bright  yellowish  green,  pale  below.  Branches  almost 
equal  in  length  except  at  the  summit  of  the  stem,  where  they 
gradually  diminish  like  the  pinnae  of  a  fern,  hooked  and  shining 
at  the  tips.  Stem-leaves  crowded,  very  wide,  thin  and 
membranous,  whitish  ;  from  a  wide,  rounded-oblong,  erect, 
strongly  plicate  base  gradually  acuminate  to  a  slender,  hamato- 
secund,  tapering  point ;  decurrent,  remotely  denticulate  above ; 
cells  very  narrow,  vermicular,  incrassate,  10-20  times  as  long  as 
broad,  angular  wide,  pellucid,  not  very  distinct,  Paraphyllia 
numerous.  Branch-leaves  much  narrower,  less  deeply  plicate, 
strongly  circinate,  usually  in  the  same  plane  as  that  of  the  frond. 
Seta  long,  ii-2  inches  ;  capsule  large,  horizontal,  arcuate. 
Dioicous. 

Hab.  On  rocks  and  earth  in  mountainous  woods,  principally  of  conifers  ;  rare. 
North  of  England  ;  Scotland  ;  Ireland.     Fruit  rare,  summer. 

This  .«;plendid  species,  indisputably  one  of  our  most  beautiful  mosses,  though  rare 
•with  us  is  usually  most  abundant  in  the  .spots  where  it  is  found,  growing  among 
mosses  and  other  plants,  and  very  striking  and  conspicuous.  Even  in  its  most 
stunted  forms  it  is  more  regularly  and  equally  pinnate  than  H.  moUuscum^  and  quite 
^listinct  in  its  stem-leaves.  The  densely  pinnate  branches  are  rendered  the  more 
-close  in  appearance  by  the  fact  that  the  leaves  of  each  branch  are  usually  curved 
towards  the  succeeding  lower  l>ranch,  in  the  same  plane  with  the  whole  frond,  thus 
filling  the  spaces  l>eiween  the  branches ;  in  most  of  the  allied  species,  which  are  less 
€rect,  the  downward  curving  of  the  leaves  places  them  more  at  right  angles  to  this 
plane,  and  the  branches  are  therefore  mote  remote  in  appearance,  even  if  not  much 
jnore  so  in  actual  distance. 
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D.  LIMNOBIUM. 

Plants  procumbent,  rarely  erect,  almost  always  growing  on 
wet  rocks,  principally  on  mountains ;  hardly  ever  in  bogs,  rarely 
on  wood.  Leaves  short  and  wide,  of  soft,  flaccid  texture,  obtuse, 
rounded  and  apiculate,  or  shortly  pointed,  rarely  shortly  acuminate 
and  acute.  Nerve  double  or  forked,  in  some  species  at  times 
single  and  reaching  high  in  the  leaf. 

The  leaves  are  generally  more  or  less  secund  and  falcate, 
though  rarely  strongly  so ;  almost  entire,  though  in  some  foreign 
species,  e.g.,  H.  montanum  Wils.,  regularly  denticulate ;  and  in 
their  general  form  and  texture  very  distinct  from  those  of  the 
other  Sections,  in  the  latter  respect  especially  from  those  of 
Calliergon,  which  otherwise  they  most  resemble.  The  form  of  leaf 
and  the  character  of  the  angular  cells  are  ot  the  greatest 
importance  for  their  determination. 

The  species  may  be  briefly  tabulated  according  to  the 
character  of  these  angular  cells,  as  follows,  omitting  H,  scorpioides, 
which  is  very  distinct  in  its  robust,  tumid  habit,  and  very  large, 
rugose  leaves. 

Angular  cells  thin-walled,  large,  hyaline,  forming  distinct, 
not  inflated,  decurrent  auricles H.  ochraceum 

Angular  cells  more  incrassate,  large,  pellucid,  hyaline  or  rich 
orange-brown,  forming  very  distinct,  inflated  auricles 

H.  eugyrium 

Angular  cells  more  or  less  incrassate,  granulose,  not  hyaline, 
forming  ill-defined,  more  or  less  opaque  or  orange  auricles 

//.  palustre,  H,  arcticum,  H.  molle,  H.  dilatatum, 

i  Ls.  large,  roundish,  swollen  on  one  side  ;  nerveless  or  shortly  2-nerved 
i-j                                                                                                                    33.  scorpioides 
(Ls.  not  swollen  on  one  side,  usually  smaller 2 

{Ls.  widely  ovate  or  roundish,  apex  usually  obtuse  or  apiculate 3 
Ls.  ovate  or  ovate-lanceolate,  more  or  less  tapering  towards  apex 5 

'    /  Ls.  about  J  line  long,  roundish  30.  arcticum 

^\Ls.  about  I  line  long 4 

{Ls.  widely  ovate,  slightly  tapering  to  blunlish  points,  soft  2g.  molle 
Ls.  sub-orbicular,  firmer,  sub-secund 2g*,  dilcUoUum 

I  Angular  cells  large,  thin,  hyaline  ;  dioicous. .32.  ochraceum 

5  \  Angular  cells  more  or  less  incrassate,  or  opaque 6 

>./ Angular  cells  pellucid,  usually  orange  ;  nerve  faint,  double 31,  eugyrium 

\  Angular  cells  obscure,  granulose  ;  nerve  single  or  double  28.  palustre 

28.    Hypnum  palustre  Huds.  (Amhlysttgium  palustre  Lindb., 
Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  B.). 

Very  variable,  usually  slender,  frequently  more  robust, 
variously  coloured,  dark  green,  reddish,  or  dull  yellowish  green. 
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rarely  bright  green.  Stems  more  or  less  prostrate,  usually  much 
-denuded  at  the  base ;  branches  usually  more  or  less  numerous, 
■erect  or  ascending,  often  curved,  or  hooked  at  the  tip ;  forming 
low,  usually  irregular  and  untidy  patches.  Leaves  very  variable, 
imbricated  all  round  the  branches,  rendering  them  julaceous,  or 
more  frequently  secund,  often  distinctly  and  sometimes  strongly 
and  regularly  falcate,  always  concave,  with  the  margins  incurved 
especially  towards  the  summit,  so  that  the  leaves  can  never  be 
flattened  out  without  tearing ;  more  or  less  oval-oblong,  \'i 
lines  long,  very  variable  above,  rounded  and  obtuse  or  apiculate, 
or  more  frequently  tapering  (especially  in  the  secund  forms)  to  a 
longer  or  shorter  obtuse  or  acute  point,  but  never  narrowly  and 
longly  acuminate,  and  usually  very  short  and  sub-obtuse  ; 
-decurrent  at  base,  entire  at  margin  ;  nerve  very  variable,  usually 
single  and  forked,  reaching  about  half  way,  frequently  longer  and 
unbranched,  nearly  attaining  the  summit,  less  commonly  very 
short,  faint  and  double.  Areolation  rather  lax,  short,  linear- 
rhomboid  or  linear  and  flexuose,  rather  opaque,  5-10  times  as 
long  as  wide,  rather  shorter  at  point,  becoming  slightly  laxer  at 
base,  angular  few,  quadrate,  moderately  large,  but  somewhat 
.opaque  with  granulose  contents,  not  very  pellucid,  nor  hyaline, 
form ing  small,  ill-defined  a nd  inconspicuous  auricles,  Pericliaetial 
bracts  entire.  Seta  i-f  inch,  rarely  i  inch.  Capsule  oblong  or 
oval-oblong,  rather  short,  thick  and  irregular,  horizontal,  dark  red ; 
annulus  none,    Autoicous, 

Var.  /?.  hamulosum  B.  &  S.  Slender;  leaves  regularly 
falcato-secund ;  oblong-lanceolate,  more  or  less  tapering ;  nerve 
short,  double ;  capsule  oblong,  narrow,  curved. 

Var.  y.  subsphasricarpon  B.  &  S.  (H,  subsphsericdrpon 
Schleich.).  Robust;  stem  longly  denuded;  leaves  large,  widely 
jovate,  tapering,  secund  or  falcato-secund ;  nerve  strong,  single, 
reaching  high  in  the  leaf.     Capsule  short,  widely  oval,  turgid, 

Hab.  On  rocks  in  and  by  streams ;  rarely  on  wood  by  water.  G>mmon  in 
fiubalpine  regions.     The  vais.  /9,  7,  less  common.     Fr.  summer. 

The  most  widely  distributed  and  common  of  this  Section,  and  the  most  variable ; 
it  is  the  only  one  which  is  found  at  all  commonly  outside  mountainous  districts. 
There  are  two  distinct  groups  into  which  its  varied  forms  may  be  separated,  one  with 
the  leaves  widely  ovate,  hardly  upering,  obtuse  or  apiculate,  imbricated  all  round  the 
stems  so  as  to  render  them  julaceous,  not  or  hardly  at  all  secund  (laxer  and  denser 
forms  of  this  group  are  described  under  the  names  of  var.  laxum  B.  &  S.  and  var. 
*idaceum  6.  &  S. ) ;  the  other  with  the  leaves  more  or  less  tapering  above  to  an  obtuse 
or  more  rarely  acute  point ;  to  this  group  the  two  varieties  described  belong.  The 
var.  subspharicarpon  must  be  considered  to  depend  chiefly  on  the  form  of  its  fruit, 
for  the  same  form  of  leaf  with  long  single  nerve  is  frequently  found  associated  with  the 
longer,  more  t)rpical  capsule,  while  on  the  other  hand  very  short,  turgid  capsules  are 
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not  always  accompanied  by  the  long  single  nerve.  I  have  seen  many  British  plants 
with  the  nerve  exceedingly  stout  and  long,  but  have  seen  no  capsules  quite  equal  to 
the  large,  turgid  ones  which  I  have  gathered  on  the  continent. 

The  fruit  is  common,  and  the  want  of  annulus,  and  autoicous  inflorescence  will 
separate  H.  pahistre  from  several  of  its  allies  ;  but  as  some  of  these  are  rarely  found 
in  fruit  it  is  of  more  importance  to  point  out  the  vegetative  characters  of  distinction. 
The  habit  and  the  indistinct  auricular  cells  will  separate  it  at  once  from  all  but  H, 
arcitcum,  H,  molU  and  H.  dilatatum  ;  these  all  have  wider,  almost  rounded  leaves, 
which  are  however  a  little  narrower  in  H.  molU.,  and  this  is  really  the  only  species 
which  might  be  confused  with  H.  palustte ;  the  former  however  is  always  of  softer, 
flaccid  texture,  the  leaves  wider,  never  narrowly  tapering,  nor  secund,  usually  a  little 
denticulate  at  summit,  the  perichseiial  bracts  distinctly  so.  Probably  the  widest 
leaves  of  H,  palustre  are  narrower  than  in  H.  molle^  and  are  always  entire. 

I  have  occasionally  but  very  rarely  seen  forms  with  the  angular  cells  very  distinct 
and  highly  coloured,  simulating  those  of  H.  eugyrium  ;  in  these  cases  the  nerve  and 
form  of  leaf  will  usually  serve  to  distinguish  them. 

29.    Hypnum    moUe    Dicks.    (Amblystegium    molle    Lindb., 
Braithw.  Br.  M.  Fl.)    (Tab.  LIX.  C). 

Stems  sparingly  divided,  often  denuded  at  base,  branches 
ascending  or  procumbent,  tumid,  obtuse;  forming  low,  lurid, 
brownish  tufts  of  very  soft  and  flaccid  texture.  Leaves  rather 
large,  \  line  long,  spreading  or  erecto-patent,  not  densely- 
crowded,  not  secund  nor  falcate,  very  soft,  concave,  widely  oval, 
slightly  narrowed  above  the  middle  to  a  very  broad,  rounded, 
obtuse  apex,  narrowed  at  base,  obsoletely  denticulate  at  tip, 
nerve  bi-trifid,  very  short  and  faint,  rarely  one  branch  longer  and 
reaching  the  middle  of  the  leaf.  Cells  linear,  flexuose,  10-15 
times  as  long  as  wide ;  at  angles  resembling  those  of  H.  palustre, 
slightly  more  distinct,  forming  inconspicuous  and  ill-defined 
auricles.     Perichaetial  bracts  denticulate  above,    Autoicous. 

Var.  j8.  Schimperianum  Schp.  (Hypnum  Schimperianum 
Lorentz).  More  slender,  in  dense  swollen  tufts ;  leaves  much 
smaller,  more  shortly  pointed,  the  auricles  less  distinct. 

Hab.  Alpine  rocks  in  streams,  very  rare.  Ben  Nevis  ;  Ben  MacDhui ; 
Cairngorm.     The  var.  jB,  Loch-na-gar  (Fergusson),     Fr.  summer. 

II.  molU  forms  very  soft,  easily  separating  tufts,  and  by  this  and  the  broad, 
rounded  leaves  may  be  known  from  H,  pcUttstre  and  H,  arciicum,  the  only  distinct 
species  with  which  it  is  likely  to  be  confused,  except  H,  ochraceum^  which  has  often 
tne  same  soft  texture,  but  which  has  almost  constantly  narrower,  more  tapering 
leaves,  and  is  always  known  by  the  distinct  hyaline  auricles.  The  differences 
between  it  and  H,  dilatatum  are  pointed  out  below.  When  growing  in  water  it 
sometimes  produces  large,  soft,  much  interwoven  mats  quite  different  from  its  usual 
growth. 

The  var.  /9  is  a  slender  form,  with  a  different  habit,  but  the  characters  are 
superficial  rather  than  structural. 
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*  Hypnum  dilatatum  Wils.  (Amblystegium  dilatatum  Lindb., 
.     Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  D.). 

Closely  allied  to  H.  tnolle,  but  more  rigid,  of  a  dull  green 
rather  than  brownish  colour  ;  the  leaves  slightly  secund,  or 
homomallous,  wider,  sub-orbicular,  hardly  narrowed  from  the 
middle,  but  rounded-obtuse  at  the  summit,  sometimes  with  a 
short,  obtuse  apiculus ;  cells  longer,  especially  in  the  lower  half 
of  the  leaf,  15-25  times  as  long  as  wide,  the  angular  rather  larger 
and  more  distinct^  frequently  orange, 

Hab.     Rocks  in  mountain  streams,  very  rare.     Fr.  summer. 

The  characters  italicised  above  will  readily  indicate  the  distin^ishing  characters 
of  this  plant  from  H,  molle,  its  nearest  ally  ;  Boulay,  indeed,  makes  it  a  variety  of 
that  plant,  but  the  characters  appear  of  a  certain  weight,  though  hardly  sufficient  to 
support  its  separation  as  a  species.  It  is  a  more  difficult  question  which  of  the  two 
plants  should  be  considered  the  type  and  which  the  sub-species ;  H.  molle  was  the 
first  described  ;  on  the  other  hand  H.  dilatatum^  on  the  continent  especially,  is  much 
the  most  widely  distributed. 

H.  arcticum  differs  in  the  still  more  rigid  habit,  smaller  leaves,  shorter  cells,  and 
longer,  single  nerve. 

30.    Hypnum   arcticum    Sommerf.    (Amblystegium    Smithix 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  E.). 

Resembling  a  small  form  of  H,  dilatatum;  slender,  branches 
more  or  less  erect  or  ascending,  rigid,   forming  firm,^ompact 
patches  of  a  dull  rusty  brown,  blackish  within ;  stems  clouded 
below.     Leaves  imbricated  all  round  the  stem,  not  secund,  ^»iy      ^ 
small,    hardly  \   line   long,  sub-orbicular  or  very  widely  ovaiy^ 
rounded  and  obtuse  or   very  broadly  and  obtusely  pointed   at     j 
summit,  concave,  minutely  and  almost  obsoletely  denticulate  at     , 
margin,  nerve  usually  single,  stout,   reaching  about  half-way, 
more  or  less;  more  rarely  short  and  double.     Cells  very  short, 
incrassate,  the  median  linear-elliptic,  flexuose  or  sigmoid,  obtuse,      , 
4-6  times  as  long  as  wide,  at  margin  and  apex  shorter  and  more 
opaque,  those  at  apex  shorter  and  very  wide,  ovate-rhomboid  ; 
angular  very  few,  incrassate,  sub-rectangular,   opaque,   forming 
very  small  and  indistinct,  usually  orange  auricles.     Capsule  smalU 
short,  horizontal.     Autoicous.  1    I 


Hab.  Wet  rocks  and  in  streams  on  high  mountains  ;  very  rare.  Ben  Lawers  •; 
Ben  Chaluni  ;  Canlochan  ;  Clova.     Fr.  summer. 

A  distinct  and  extremely  rare  species,  quite  different  to  the  form  of  its  leaves 
from  all  but  H,  molU  and  H.  dilatatum  ;  from  these  the  size  of  the  leaves  alune  at 
once  distinguishes  it,  apart  from  the  long  nerve,  short  cells,  rigid  habit,  etc. 
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3 1 .  Hypnum  eugjnium  Schp.  (Limnobium  eugyrium  B.  &  S. ; 
Amblystegium  eugyrium  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LIX.  F.). 

Stems  prostrate,  branches  numerous,  erect  or  ascending,  or 
procumbent,  forming  low  dense  tufts,  rather  firm  and  compact, 
bright  green  or  reddish,  often  variegated  with  brown  and  yellow, 
glossy.  Leaves  rather  widely  spreading  when  moist,  more  or 
less  secund ;  more  erect  when  dry,  but  loosely  imbricated  and 
concave,  rendering  the  branches  turgid  ;  oval-oblong,  shortly 
narrowed  to  a  rather  rounded  apex  with  a  more  or  less 
abrupt,  straight,  acute,  rarely  obtuse  apiculus ;  narrowed  but 
not  rounded  at  base ;  very  concave,  often  incurved  at  margin 
above,  entire  or  minutely  denticulate  at  apex ;  nerve  short,  faint, 
double ;  cells  rather  short,  linear,  obtuse  or  pointed,  thin-walled, 
8-10  times  as  long  as  wide;  remaining  uniform  to  base,  short  at 
the  extreme  apex;  at  angles  suddenly  large,  inflated,  the  inner 
incrassate,  the  outer  thin-walled,  hyaline  or  rich  orange-brown, 
forming  very  clearly-defined,  distinct,  slightly  inflated  auricles. 
Perichaetial  bracts  denticulate  at  apex.  Capsule  short,  oval  or 
oblong,  inflated  ;  annulus  present.     Autoicous. 

Var,  j8.  Mackayi  Schp.  More  robust,  less  soft.  Leaves 
imbricated  all  round  the  stem,  scarcely  secund,  larger ;  auricles 
less  clearly  defined. 

Hab.  Rocks  in  mountain  streams,  not  common.  The  var.  jS  in  similar 
situations,  and  apparently  as  widely  distributed.     Fr.  summer. 

The  very  clearly  defined,  small,  highly  coloured  auricles  at  once  distinguish  this 
species  ;  in  the  young  leaves  they  are  hyaline,  but  soon,  the  inner  ones  at  first, 
become  orange,  gradually  deepening  in  colour  until  in  the  older  leaves  they  are  of  a 
rich  sienna  hue  and  quite  opaque  with  the  colouring  matter,  though  firee  from 
granular  contents.  The  leaves  loo  are  very  constant  in  form,  and  the  apiculate 
summit  is  very  characteristic.  The  var.  Mackayi  does  not  appear  to  be  very  clearly 
marked  off  from  the  type,  the  characters  given  being  none  too  constant.  The  less 
clear  definition  of  the  auricles  does  not,  at  any  rate  always,  arise  from  the  cells  being 
smaller,  but  from  the  intervention  of  one  or  two  series  of  obscure,  incrassate,  more  or 
less  coloured  cells  which  form  a  more  graduated  step  from  the  rest  of  the  leaf-tissue. 
In  its  tall  forms  this  variety  bears  a  considerable  resemblance,  when  growing,  to 
Brachylhecium  plumosum^  with  which  it  is  frequently  mixed,  but  the  shortly  pointed 
leaves  can  be  easily  recognised  with  the  lens. 

32.  Hypnum  ochraceum   Turn.    (Amblystegium  ochraceum 

Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  G). 

Very  variable,  often  simulating  species  of  the  Section 
Harpidium,  or  others  of  the  present  Section.  Stems  prostrate, 
2-4  inches  long,  with  irregularly  pinnate,  few,  ascending  or 
procumbent,   parallel   branches,    rarely   more   erect  and  curved, 
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soft  and  flaccid,  in  dense  large  tufts,  pale  green,  usually  with  a 
yellowish  colour,  rusty  red,  or  deep  brown,  most  frequently 
yellowish.  Leaves  sub-secund,  usually  strongly  falcato-secund, 
concave,  more  or  less  widely  oblong-lanceolate  from  a  slightly 
rounded  base,  tapering  to  a  longer  or  shorter,  wide,  obtuse  or  sub- 
obtuse  acumen,  which  is  often  somewhat  twisted ;  lightly  plicate, 
entire,  except  at  the  mmutely  denticulate  apex ;  nerve  variable, 
short  and  double  or  single  and  reaching  half  way  or  more.  Cells 
linear-vermicular,  narrow,  8-15  times  as  long  as  wide;  angular 
very  large,  thin-walled,  hyaline,  forming  rather  well-defined  and 
large,  very  conspicuous,  hyaline,  decurrent  auricles.     Dioicous. 

Var.  ^.flaccidum  Milde.  Leayes  straighter,  not  falcate,  not 
or  hardly  secund;  leaves  narrow,  longly  or  shortly  acuminate, 
often  complanate  ;  slightly  flexuose  when  dry. 

Hab.  Rocks  in  mountain  streams,  frequent  in  mountain  districts.  The  var.  3, 
North  of  England.     Fr.  summer,  very  rare. 

A  polymorphous  plant,  mostly  resembling  forms  of  H,  paimtre,  but  usually 
longer,  softer,  and  more  brightly  coloured  ;  and  quite  distinct  in  the  large  hyaline 
auricular  cells,  which,  with  the  form  of  the  leaf  will  also  distinguish  it  from  the  other 
allied  species.     Its  soft,  flaccid  texture  is  a  fairly  constant  and  reliable  character. 

The  fruit  is  rarely  found,  and  the  fertile  plant  is  usually  of  a  duller  colour,  and 
shorter,  more  compact  growth,  often  much  embedded  in  sand. 

Under  var.  jS  I  unite  both  vars.  flaccidum  and  coviplanatum  Milde  ;  the  latter  is 
distinguished  by  having  the  leaves  more  distinctly  complanate,  and  with  shorter  points ; 
but  with  us  these  two  forms  grow  together  and  pass  mto  one  another  at  times,  nor  at 
the  best  are  their  differences  great.  This  variety  is  mostly  found  in  the  streams  of 
northern  England. 

33.     Hypnum    scorpioides     L.     (Amblystegium    scorpioides 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  H.). 

Very  robust,  rarely  somewhat  slender ;  stems  procumbent, 
with  very  long,  almost  simple  or  slightly  branched  divisions, 
erect,  ascending  or  procumbent,  4-6  inches  long,  very  tumid  with 
the  imbricated ,  large  leaves,  forming  large  soft  masses  of  a 
variegated  yellowish  or  brownish  green,  very  often  passing  to 
reddish  purple  or  almost  black.  Leaves  loosely  or  closely 
imbricated,  more  or  less  homomallous  or  falcato-secund,  very 
large,  1-2  lines  long,  rugose  and  undulated  when  dry,  widely 
ovate-oblong,  gradually  widened  above  the  rather  narrow  but  not 
rounded  base,  above  shortly  and  widely  narrowed  to  an  obtuse  or 
apiculate  point,  or  more  gradually  and  longly,  but  very  broadly 
tapering,  very  rarely  somewhat  longly  acuminate  with  a  slender 
denticulate  apiculus;  very  concave,  entire  (except  in  the  above 
condition),  nerve  very  faint,  usually  short  and  double;  cells  very 
long  and  narrow,  linear,  about  15  times  as  long  as  wide,  the  walls 
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incrassate  and  porose  ;  almost  uniform  to  base,  a  few  at  insertion 
wider,  pellucid,  sub-rectangular ;  special  angular  cells  none  or 
very  few,  inflated,  pellucid  or  orange,  forming  minute  but  well- 
defined,  not  decurrent  auricles.  Thin  hyaline  cells  detached  from 
the  stem  frequently,  however,  give  the  appearance  of  decurrent 
auricular  cells.  Seta  very  long  ;  capsule  rather  large,  horizontal, 
oblong,  curved.     Dioicous, 

Hab.  Bogs  and  submerged  rocks  on  mountains,  not  uncommon.  Fr.  rare, 
summer. 

In  its  typical  form  readily  known  by  its  deep  reddish  colour,  tumid  stems  and 
branches,  and  large,  obtuse  or  shortly  pointed,  rugose  leaves  ;  it  somewhat  resembles 
H,  Wilsoni  and  H.  lycopodioidtSy  especially  when  the  leaves  are  more  Upering  and 
acute  ;  it  will  be  found  however  on  careful  examination  that  the  acumen  is  usually 
more  or  less  channelled  or  involute  at  the  margins,  so  as  to  appear,  especially  when 
dry,  narrower  than  is  really  the  case  ;  in  the  very  few  cases  when  the  point  is  really 
so  long  and  narrow  as  to  be  hardly  distinguishable  from  H.  lycopodioides^  the 
colour  is  as  a  rule  distinctive ;  if  not  the  short  double  nerve  and  absence  of  large 
decurrent  auricles  will  at  once  i(^ntify  it  under  the  microscope.  The  cells  are  most 
frequently  uniform  all  along  the  straight,  truncated  line  of  insertion ;  but  not 
unfrequently  there  are  a  very  few  large  hyaline  or  coloured  cells  at  the  extreme  angles 
above  this  line,  forming  true,  but  very  minute  auricles. 

The  position  of  this  species  is  somewhat  doubtful ;  its  affinities  with  H, 
Jycopodioides^  etc. ,  are  obvious  ;  yet  the  usually  obtuse  leaves,  and  the  short  double 
nerve  are  characters  of  some  importance  when  considered  in  connection  with  the 
Section  Harpidium,  in  which  a  single,  long  nerve  and  fine  acumen  is  so  constant  and 
characteristic. 

In  colour  and  habit,  especially  in  slender  forms,  there  is  also  frequently  a 
resemblance  between  the  present  plant  and  H.  tevolvens.  The  secund  leaves  and 
absence  of  differentiated  angular  cells  separate  it  from  H,  iurgescens. 


E.  CALLIERGON. 

Plants  usually  tall  and  erect,  often  slender,  usually  slightly 
branched.  Leaves  rarely  secund,  usually  large,  broad,  obtuse  or 
apiculate  merely,  glossy.  Usually  growing  in  bogs  or  on  the 
ground,  rarely  on  rocks. 

TLs.  single-nerved  2 

\Ls.  nerveless  or  shortly  2-nerved    7 

{Stems  and  branches  turgid  with  the  large  concave  leaves .j6.  turgescens 
Stems  and  branches  not  or  scarcely  turgid    3 

TLs.  imbricate  when  dry  ;  stem  almost  simple  4 

^\L8.  scarcely  imbricate  ;  stem  more  or  less  branched  5 

/Ia  roundish,  very  obtuse,  brownish  ;  auricles  indistinct .j^.  trifarium 

^\Ls.  oblong,  green  or  yellowish  ;  auricles  distinct  .j^.  stramineum 

j  Ls.  more  or  less  oblong,  usually  apiculate,  older  Is.  red .J9.  sarmentosum 

5\Stem-leaves  wide,  cordate-ovate,  obtuse,  usually  green 6 

,  j  Branches  few  ;  auricles  not  distinctly  marked J7.  cordifoUum 

\  Branches  numerous  ;  auricles  distinct  and  swollen   .j<?.  giganieum 

rStem  green  (except  when  young) ;  branches  cuspidate ;  Is.  with  hyaline  auricles 

40,  cuspidatum 
Stem  red;  Is.  with  yellowish  auricles  ^ 41,  Schreberi 


' 
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34.  Hypnum  Stramineum  Dicks.  (Amhlystegium  stramineum 

De  Not.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  K). 

Slender ;  stems  erect  or  ascending^,  not  denuded  at  base  nor 
radiculose,  simple  or  slightly  divided ;  divisions  straight  or 
flexuose,  very  slender,  simple  or  with  very  few  branches, 
terete,  soft  and  weak ;  pale  green  or  yellowish,  3-8  inches  high. 
Leaves  rather  close,  more  or  less  erect  and  imbricated,  concave, 
decurrent,  |-i  line  long,  ovate-oblong  or  oblong,  widest  near  the 
base,  obtuse,  rounded  and  sub-cucullate  at  summit,  not  unfre- 
quently  producing  tufts  of  brown  radicles  at  apex,  entire,  lightly 
plicate ;  nerve  single,  slender,  reaching  to  near  the  apex ;  cells 
widely  linear  or  linear-rhomboid,  thin-walled,  8-15  times  as  long^ 
as  wide,  a  small  patch  in  the  middle  of  the  apex  short,  rounded- 
quadrate  ;  wider  at  base,  at  angles  suddenly  much  enlarged, 
thin-walled,  hyaline,  forming  very  distinct,  hyaline,  decurrent 
auricles.  Seta  very  long,  slender.  Capsule  oblong-cylindric, 
curved,  oblique,  tapering  at  base  ;  anntflus  none.     Dioicous. 

IIab.     Mountain  bogs,  and  marshes,  rare.     Fr.  very  rare,  summer. 

Known  by  its  slender,  almost  unbranched,  terete  stems,  often  intermingled  with 
other  mosses  in  bogs,  and  looking  somewhat  like  weak,  slender  forms  of  H. 
cuspidatum^  but  not  cuspidate  and  acute  at  the  tips  as  in  that  species,  and  (juite 
distinct  in  the  single-nerved  leaves.  H.  trifarium  is  quite  distinct  in  its  ngid,. 
brittle,  more  turgid  stems  with  much  wider  leaves ;  H,  sarmentosum  usually  in  the 
very  different  colour,  the  more  branched  stems,  frequently  apiculate  leaves,  etc.  ^ 
H.  cordifolium  in  the  much  wider  leaves  with  large  cells. 

35.  Hypnum  trifeiriam  W.  &  M.  (Amblystegium  trifarium 

De  Not.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  I.). 

More  robust  than  the  last;  stems  prostrate  or  procumbent, 
rigid  and  very  brittle,  more  turgid  and  Jul aceous,  of  a  golden  or 
dark  brown  colour.  Leaves  closely  and  very  regularly,  somewhat 
spirally  imbricated,  in  3  or  more  rows,  often  appressed  when  dry 
so  that  the  stems  are  terete  and  cylindrical,  when  dry  glossy, 
frequently  very  finely  and  delicately  striate  longitudinally ;  very 
concave,  widely  ovate  or  sub-orbicular,  widest  about  the  middle, 
very  obtuse,  nerved  to  or  beyond  the  middle,  entire  ;  cells  linear- 
vermicular,  somewhat  incrassate,  obtuse,  10-15  times  as  long  as 
wide,  not  distinctly  shorter  at  apex ;  all  basal  large,  lax,  hyaline, 
hardly  distinct  at  angles,     Dioicous. 

Hab.  Deep  mountain  bogs  and  pools ;  very  rare  ;  Scotch  Highlands.  Fr. 
extremely  rare,  not  found  in  Britain. 

A  very  distinct  species ;  in  the  leaves  somewhat  resembling  H,  cUlaiatum^  but 
quite  distinct  in  the  habit,  colour,  and  brittle  texture,  as  well  as  in  the  single  nerve. 
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The  leaves  are  much  wider  than  in  the  last  species,  and  indeed  the  resemblance 
between  the  two  plants  is  not  very  great.  It  resembles  H.  turgescens  more  closely, 
but  that  plant  differs  in  the  erect,  very  tumid,  not  rigid  stems,  the  basal  areola! ion, 
etc.  The  leaves  are  so  concave  that  they  almost  always  split  from  the  apex 
downwards  on  being  flattened. 

36.  Hypnum  turgescens  Schp.    (Amblystegium  turgescens 

Lindb.)  (Tab.  LXV.  F.). 

In  tall  dense  tufts,  olive  green  or  reddish.  Stems  3-6  inches 
high,  robust,  erect,  little  branched,  soft,  not  rigid  nor  brittle ; 
stems  and  branches  tumid  with  the  large ^  closely  set,  loosely  or 
closely  imbricated,  erect  or  spreading,  not  secund  leaves,  obtuse 
at  tips.  Leaves  large,  widely  ovate-oblong,  very  concave, 
cucullate  at  apex,  obtuse  or  with  a  minute  recurved  apiculus, 
slightly  auricled  and  excavate  at  base  ;  margin  entire  ;  nerve 
short,  about  J  length  of  leaf,  feeble,  bi-trifid  above.  Upper  cells 
rather  wide  and  short,  elliptical- linear,  5-8  times  as  long  as  wide, 
with  firm  but,  not  much  incrassate  walls  ;  gradually  becoming 
longer  towards  base  with  the  walls  increasingly  thickened  and 
porose ;  basal  cells  linear-rectangular,  walls  very  incrassate  and 
strongly  porose,  at  angles  rather  numerous,  wide,  rectangular, 
obscure,  forming  indistinct,  not  inflated  auricles.  Dioicous. 
Fruit  unknown. 

Har.     Mountain  bogs,  very  rare.     Ben  Lawers  ( Bin  steady  igo2). 

A  fine  and  distinct  species,  the  systematic  position  of  which  is  not  quite  clear, 
but  it  appears  best  placed  in  this  Section  near  H,  trifarium.  It  is  quite  distinct 
however  in  texture,  in  the  less  orbicular,  cucullate  leaves,  with  enlarged  angular 
cells.  H.  scorpioides  differs  in  the  secund  leaves ;  the  other  species  in  this  Section 
either  in  the  much  less  tumid  stems  with  less  concave  leaves  or  in  the  much  longer 
nerve. 

Its  recent  discovery  in  Britain  is  especially  interesting  because  it  was  a  native  of 
our  islands  in  Pleistocene  times,  and  supposed  to  have  become  extinct.  Dr.  Nathorst 
discovered  it  in  1872  in  the  Arctic  Freshwater  Beds  from  a  well  at  Mundesley, 
Norfolk,  in  company  with  Salix  polaris  ;  and  I  recently  detected  it  in  some  quantity 
in  material  from  the  same  beds,  with  H.  capillifolium  Warnst.,  H,  Hickardsoni 
(Mitt.),  etc. 

37.  Hypnum  cordifolium  Hedw.  (Amblystegium  cordifolium 

De  Not.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  L.). 

Tall,  4-8  inches,  slender  ;  stems  more  or  less  erect  or 
procumbent,  with  erect  divisions  which  are  long,  almost  simple  or 
distantly  and  very  irregularly  pinnate,  cuspidate  at  the  tips; 
forming  deep,  soft  tufts  of  a  bright  or  yellowish  green.  Leaves 
distant,  erecto-patent  or  spreading,  soft  in  texture  and  somewhat 
shrinking  when  dry  ;  large,  i-2i  lines  long,  wide,  cordate-oval 
or  ovate-oblong,  rounded  and  contracted  to  a  longly  decurrent 
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insertion,  slightly  concave,  rounded-obtuse  and  often  cucullate  at 
summit,  entire,  not  plicate ;  nerve  single,  reaching  nearly  to  apex, 
slender,  but  distinct ;  cells  large,  100-160  /a  long,  8-10  /a  wide, 
linear-sub-hexagonal,  pointed,  thin-walled,  a  few  at  apex  short 
and  wide ;  gradually  wider  towards  base,  all  basal  large,  wide, 
more  or  less  pellucid,  hexagonal  or  rectangular,  forming  wide, 
decurrent  bands  reaching  to  the  nerve,  not  well-defined  auricles. 
Seta  2-3  inches  long,  flexuose.  Capsule  rather  large  and  turgid, 
oblong,  curved.     Autoicous, 

Hab.     Marshes  and  pools,  not  common.     Fr.  rare,  summer. 

Somewhat  variable  in  size  and  robustness,  its  slender  forms  coming  near  in 
appearance  to  forms  of  H,  cuspidatum  and  of  H.  riparium,  but  quite  distinct  from 
the  latter  in  the  obtuse  leaves,  from  the  former  in  the  more  distant,  single-nerved 
leaves.  H.  giganUutn  differs  in  the  numerous,  crowded  branches,  the  colour  usually 
deeper  and  more  lurid,  and  the  narrower  areolation,  with  the  auricles  very  distinct. 

A  continental  and  N.  American  plant,  H.  Richardsoni  (Mitt.)  Lesq.  &  James 
( H.  Bret'd/ert  J utsiiz.)  is  somewhat  intermediate  l)etween  these  two  species,  having 
the  autoicous  inflorescence  and  slender  nerve  of  //.  cordifolium^  which  it  most 
resembles  in  the  habit,  but  with  the  areolation  of  H.  giganUum.  I  have  found 
fragments,  which  Renauld  agrees  with  me  in  referring  to  H  Richardsoni^  in  the 
pleistocene  deposits  from  Mundesley  mentioned  under  H,  turgtscens,  and  in  all 
probability  the  same  plant  in  similar  beds  from  the  Thames  valley.  The  speciSc 
value  of  H.  Richardsoni  is  however  very  doubtful,  as  the  characters  are  ill-defined, 
and  both  the  inflorescence  and  cell  structure  are  variable  and  unstable  in  the  allied 
plants. 

38.    Hjrpnum  giganteum  Schp.    (Amblystegium  giganteum 
De  Not.,  Braithw.  Br.  M.  Fl.)  (Tab.  LIX.  M.). 

Allied  to  H.  cordifolium ;  more  robust,  with  very  close, 
numerous,  pinnate,  not  complanate  branches,  which  are  irregular 
in  length,  obtuse  or  cuspidate,  usually  with  very  narrow  leaves ; 
in  dense  tufts  of  a  dark,  lurid  green,  often  tinged  with  yellow 
or  red.  Stem-leaves  large,  more  rigid  and  glossy  when  dry, 
resembling  those  of  H,  cordifolium,  but  rather  larger,  firmer, 
more  crowded ;  cells  narrower  in  proportion  to  their  length, 
about  7  /A  wide,  linear-flexuose,  less  enlarged  towards  base ;  at 
extreme  base  suddenly  enlarged,  hyaline,  inflated,  forming 
large,  well-defined,  decurrent  auricles  extending  utmost  to  the 
nerve.     Dioicous. 

Hab.  In  similar  situations  with  the  last  ;  not  common.  Fr.  very  rare, 
summer. 

The  very  dense,  pinnate  branching  gives  the  plants  a  very  robust  and  bushy 
appearance,  quite  distinct  from  that  u.sual  in  H.  cordifolium  ;  somewhat  slender  and 
less  branched  forms  occur,  however,  and  then  the  well-defined  auricles  and  narrower 
upper  cells  are  the  best  identifying  points.  The  difference  of  areolation  does  not 
consist  so  much  in  the  upper  cells  being  much  wider  in  H.  cordifolium^  for  although 
larger  generally  they  arc  not  much  wider  in  proportion  to  their  length,  though  with 
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thinner,  less  firm  walls,  and  less  vermicular  ;  but  in  that  species  the  areolatioD 
becomes  very  wide  and  lax  throughout  the  whole  width  of  the  leaf  at  some  distance 
above  the  base,  passini;  very  gradually  into  the  large,  hyaline,  decurrent  tissue,  while 
in  this  the  cells,  though  wider  and  shorter  towards  base,  are  much  less  markedly  so, 
and  pass  abruptly  into  the  inflated,  hyaline  auricles.  Both  species  however  show 
some  variation  in  this,  as  well  as  in  the  width  and  size  of  the  upper  cells.  The 
inflorescence  too  is  not  perfectly  reliable,  since  plants  of  H,  gi^anteum  may 
occasionally  be  found  with  male  flowers  alone  in  at  least  some  stems. 

In  one  form  of  the  present  plant  the  stem-leaves,  especially  the  upper  ones,  are 
elongated  and  narrowly  tapering,  with  the  margins  at  point  much  enrolled  when  dry 
so  that  they  have  a  very  tapering,  pointed  appearance.  The  leaves  occasionally 
produce  radicles  from  the  apex  as  in  H,  stramineum, 

30.    Hypnum  sarmentosum  Wahl.   (Amblystegium  sarmen- 
tosum  De  Not.,  Braithw.  Br.  M.  Fl.)  (Tab.  LX.  A). 

Resembling  H.  cuspidatum  in  habit,  but  more  distantly  and 
irregularly,  not  pinnately  branched,  and  of  a  totally  different 
colour,  deep  purplish  crimson,  sometimes  variegated  with  green 
and  orange ;  the  apex  of  stems  and  branches  frequently  but  not  at 
all  regularly  cuspidate  with  convolute  leaves  ;  the  leaves  less 
rigid,  irregularly  spreading  or  loosejy  imbricated,  when  dry 
somewhat  flexuose,  elliptic-lanceolate  or  narrowly  oblong,  nar- 
rowed at  base,  rounded  and  cucullate  at  apex,  obtuse,  or  shortly 
apiculate,  entire,  nerved  nearly  to  apex  ;  cells  narrow-linear, 
slightly  incrassate,  10-15  times  as  long  as  wide,  towards  base 
very  slightly  wider,  linear-rectangular,  with  the  walls  thicker 
and  porose  ;  at  insertion  wider,  shorter,  sub-rectangular,  very 
incrassate  ;  at  angles  suddenly  larger,  the  inner  incrassate, 
orange-brown,  the  outer  still  larger,  thin-walled,  hyaline  or 
coloured  ;  forming  ivell-defined,  rather  large,  hyaline  or  orange, 
decurrent  auricles,  reaching  nearly  to  the  nerve.  Capsule  rather 
small.     Dioicous. 

IIab.     Mountain  bogs  and  streams,  not  common.     Fr.  very  rare,  summer. 

R.ecognised  at  once  by  its  colour  and  general  habit,  and  not  very  variable.  I 
have  seen  no  description  of  the  var.  sub-Aavum  Ferg.,  but  the  specimens  I  have  of 
that  variety  appear  to  be  characterisea  only  by  the  pale,  orange  colour,  the  soft 
texture,  and  the  leaves  somewhat  more  widely  spreading  and  flexuose  when  dry. 
It  is  probably  only  a  weak,  semi-aquatic  state.  The  var.  molU  Holt,  from  a  specimen 
of  Holt's  (perhaps  the  original  gathering),  Clogwyn-du-Arddu,  Sept.,  1883,  seems 
scarcely  distinct  from  the  above. 

Occasionally  the  stems  are  procuml:)ent  with  the  tips  curved  upwards  and  the 
leaves  sub-secund.  It  is  then  sometimes  turgid  and  very  robust.  The  only  form 
which  is  likely  to  cause  any  difficulty  is  a  slender,  perfectly  green  form  (var. 
fallaciosum  Milde)  which  I  have  gathered  on  one  or  two  mountains  in  Scotland. 
It  may  then  be  easily  taken  for  H.  stramineum.  Usually  there  is  sufficient  tinge  of 
purple  on  one  or  other  part  of  the  plant  to  distinguish  it,  but  in  the  very  rare  cases 
where  this  is  absent  it  may  be  known  by  the  less  widely  rounded  leaf-apex,  without  a 
distinct  group  of  rounded  cells,  and  also  by  the  auricles  which  reach  nearly  to  the 
nerve,  while  in  H,  stramimutn  there  is  a  considerable  space  next  the  nerve  occupied 
by  the  median  linear  cells.  The  upper  cells  in  this  form  are  much  less  incrassate 
than  in  the  type,  and  are  scarcely  different  from  those  of  H,  stramineum. 


Digitized  by  VjOOQIC 


552  HYPNACEiE. 

40.    Hypnum  cuspidatum  (Acrocladium  cuspidatum  Lindb., 
Braithw.  Br.  M.  Fl.)  (Tab.  LX.  B.). 

Tall,  moderately  robust ;  stems  rigid,  reddish  brown,  erect 
or  ascending,  more  or  less  regularly,  but  hardly  complanately 
pinnate,  forming  loose  tufts  of  a  bright  or  yellowish  glossy  green 
or  golden  brown.  Stems  and  branches  at  the  tips  terete  and 
cuspidate  with  the  convolute  apical  leaves;  stem-leaves  sheathing, 
with  or  without  the  points  spreading,  or  erecto-patent  from  the 
base,  crowded,  scariose,  \-\\  lines  long,  widely  elliptic-oblong, 
broadest  at  the  base,  narrowing  upwards  to  a  broad,  rounded, 
obtuse,  concave-cucullate  apex  ;  branch-leaves  narrower,  more 
divergent  or  spreading,  oblong-lanceolate,  somewhat  pointed ; 
all  entire,  nerveless  or  with  two  very  short,  faint  nerves ; 
areolation  very  dense  and  narrow,  the  cells  linear-vermicular, 
very  narrow,  15-20  times  as  long  as  broad,  almost  uniform 
throughout  the  leaf ;  at  basal  angles  suddenly  expanded,  very 
large,  hexagonal,  thin-walled,  hyaline  or  orange,  inflated,  forming 
very  clearly  defined,  large  decurrent  auricles.  Seta  very  long, 
ii-2i  inches  ;  capsule  large,  sub-cylindric,  strongly  arcuate. 
Dioicous. 

Var.  p.  pungens  Schp.  More  slender,  softer,  elongated. 
Branches  slender,  strongly  arcuate,  terete  with  the  leaves  all 
erect  and  convolute. 

Var.  7.  caespitosum  Whitehead  MS.,  Handb.  Ed.  I.  Short, 
densely  tufted;  leaves  all  narrow,  somewhat  tapering  and 
pointed,  erecto-patent ,  not  convolute  at  tips  of  stems. 

Hab.  Wet  meadows,  marshes,  etc.,  very  common.  The  var.  fi  rare.  The 
var.  7,  Monk's  Dale,  Derbyshire  ( Barker ^  1888).     Fr.  summer. 

A  very  common  and  easily-known  species,  almost  always  marked  by  its  cuspidate 
stems  and  branches,  or  in  any  case  by  the  leaves,  which  resemble  those  of  none  of  our 
other  species  in  structure  but  H,  Schrtberi  and  Cylitidrothecium  concinnum^  both  of 
which  differ  in  habit,  especially  the  former  ;  both,  too,  having  very  different,  not  or 
less  decurrent  angular  cells. 

H.  cuspiitatum  is  often  submerged,  and  then  frequently  becomes  robust  and 
elegantly  plumose,  with  regularly  pinnate  branches  and  narrow,  strongly  divergent 
leaves  ;  resembling  H.  aduncum  Group  psettdofluitans. 

The  var.  caspitosum  described  above  seems  sufficiently  marked,  even  in  so 
variable  a  plant,  to  deserve  a  varietal  name.  The  dense  habit  and  the  leaves, 
uniformly  erecto-patent,  neither  squarrose  below  nor  convolute  above,  all  narrow  and 
pointed,  give  the  plant  a  very  distinct  appearance. 

41      Hypnum    Schrebeii    Willd.    (Hylocomium   parietinunt 
Lindb.,  Braithw.  Br.  M.  Fl.)  (Tab.  LX.  C). 

Stems  erect,  rigid,  bright  red,  simple  or  divided,  with  rather 
close,  irregularly  pinnate  branches,  frequently  crowded  near  the 
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top  of  the  stem,  which  is  thus  somewhat  dendroid ;  in  large  deep 
tufts  of  a  very  glossy  pale  or  yellowish  green.  Branches  more 
or  less  curved ;  terete,  julaceous  or  obtuse,  or  more  commonly 
slender  and  attenuated.  Leaves  close,  imbricated,  more  or  less 
erect  and  sheathing,  very  glossy,  lightly  plicate,  especially  when 
dry,  scariose;  about  i  line  long?  widely  oval-oblong  or  elliptic, 
very  concave,  rounded  and  obtuse  at  apex  with  the  margins 
incurved ;  contracted  and  narrower,  but  angular  and  not  rounded 
at  insertion  ;  entire  or  with  a  few  minute  crenulations  at  tip ; 
branch-leaves  much  narrower,  oblong,  more  pointed.  Nerve 
double,  very  short  and  faint ;  cells  linear,  10-15  times  as  long  as 
w^de,  the  walls  firm,  somewhat  incrassate  and  porose  ;  at  apex 
short,  wide  ;  at  base  somewhat  wider,  incrassate,  at  angles 
abruptly  sub-quadrate,  moderately  enlarged,  hyaline  or  more 
usually  orange,  slightly  granulose,  forming  a  rather  clearly 
defined  triangular  patch  at  each  angle,  but  not  distinctly 
projecting  below  the  line  of  insertion  nor  strongly  decurrent. 
Seta  deep  red ;  capsule  sub-cylmdric,  arcuate,  not  large ;  annulus  • 
none.     Dioicous. 

Hab.     Woods  and  heathlands,  common.     Fruit  very  rare,  autumn. 

H.  Schreberi  may  generally  be  known  from  its  allies,  especially  too  from 
Cylindrotheciuni  coftcinnunty  which  it  closely  resembles,  by  the  bright  red  stems 
which  are  seen  conspicuously  through  the  semi-transparent  leaves.  In  leaf-form  and 
structure  it  is  only  like  the  last  species,  which  frequents  moister  localities,  has  a  much 
less  woody  stem,  more  distinctly  cuspidate  tips  to  the  branches,  and  much  more 
striking  auricles,  projecting  below  the  base  of  the  leaf  and  distinctly  decurrent. 
In  H.  Schreberi  the  auricular  cells  are  practically  confined  to  ihe  angular  space  at  the 
corner  of  the  leaf,  which  they  fill  up  as  a  triangular  patch,  and  while  clearly  Refined 
are  not  nearly  so  large,  nor  so  conspicuous  and  hyaline. 

It  is  a  curious  fact  that  H.  Schreberi,  while  with  us  extremely  rare  in  fruit,  is 
always  described  in  continental  works  on  bryology  as  commonly  fruiting.  When 
fertile  the  capsules  are  usually  produced  in  considerable  abundance. 

H.  Schreberi  has  some  resemblance  to  Brachythecium  purutUy  which  is  however 
a  softer,  more  prostrate  plant,  with  large,  single-nerved,  apiculate  leaves.  It  has 
somewhat  the  appearance  of  a  Hylocomium,  and  is  by  Lindberg  placed  in  that  genus. 


1 15.    HYLOOOMIUM  B.  &  S. 

Plants  usually  of  free  and  robust  growth,  irregularly  branched 
or  more  frequently  more  or  less  regularly  pinnate  or  bi-tripinnate; 
the  stems  mostly  stout  and  robust,  hardly  radiculose,  often  with 
dense  paraphyllia.  Leaves  usually  large,  somewhat  scariose, 
generally  plicate  and  rugose  when  dry,  frequently  muriculate 
with  scattered  papilloe  at  back  from  the  ends  of  the  cell  walls. 
Nerve  single  and  often  forked,  or  double,  rarely  none  ;    never 
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extending  high  in  the  acumen;  areolation  narrow-linear,  rarely 
enlarged  at  angles.  Dioicous.  Seta  smooth.  Capsule  rather 
large  and  short,  inclined  and  curved ;  lid  conical,  acuminate  or 
shortly  rostrate.     Peristome  perfect. 

Separated  from  Hypnum  by  a  somewhat  natural  concourse  of 
characters,  mostly  affecting  th«  habit  and  appearance  of  the 
plants,  and  less  easy  to  describe  in  terms  than  to  recognise  at 
sight.  Most  of  the  British  species  are  among  our  commonest 
and  most  striking  pleurocarpous  mosses,  and  the  student  soon 
becomes  familiarised  with  them  and  is  able  to  distinguish  them 
from  Hypnum,  and  from  one  another,  almost  at  a  glance.  The 
papillae  when  present  are  developed  from  the  end  walls  of  the 
cells,  not  from  their  faces  as  in  the  Leskeaceae. 

Deriv. — The  derivation  given  by  the  authors  of  the  Bry.  Eur. 
is  vAoicoftos  (hylok5mos),  an  inhabitant  of  woods. 

/Stem  thickly  covered  with  branched  green  paraphyllia  2 

\Stem  without  paraphyllia 5 

r Stem  closely  hi-tripinnale  ;  Is.  imbricate,  glossy  /.  spUndens 

\Stem  irregularly  or  distantly  pinnate 3 

r Stem-leaves  oblong-ovate,  imbricate,  usually  one-nerved    .j.  pyrenat<um 

^\  Stem-leaves  triangular,  scarcely  imbricate,  two-nerved  4 

rStem-ls.  decurrent  at  base,  coarsely  serrate;  lid  conic  2.  umbrtUum 

^\Stem-ls.  with  rounded  base,  more  finely  serrate;  lid  beaked  4.  btevirostre 

I  Ls.  transversely  rugose  8.  fugosum 

^\\ji.  not  transversely  rugose 6 

, /Stem-Is.  squarrose-recurved,  not  plicate 6.  squarrosum 

\Stem-ls.  strongly  plicate,  robust 7 

/Erect;  stem-Is.  spreading  in  all  directions 7.  iriquetfum 

'\More  or  less  procumbent,  Is.  somewhat  falcato-secund    .j*.  loreum 

1.     Hylocomium    splendens    B.    &    S.    (Hypnum  splendens 

Hedw. ;  Hylocomium  prolife rum  Lindb.,  Braithw.  Br.  M.  Fl.) 

(Tab.  LX.  E). 

Stems  long,  more  or  less  procumbent  and  trailing,  bright 
reddish,  at  least  in  the  younger  parts,  rigid,  robust,  clothed  with 
green,  subulate,  branched  paraphyllia ;  4-8  inches  long  or  more, 
forming  large  loose  mats  of  a  glossy,  yellowish  brown  or  olive 
green  colour ;  stems  more  or  less  frequently  divided,  with  very 
regular  bipinnate,  complanate,  close  branching,  occasionally 
tripinnate,  very  rarely  pinnate  only ;  branches  and  branchlets 
slender,  attenuated,  often  a  little  curved  at  points.  Stem-leaves 
often  crowded,  nearly  erect  when  dry,  widely  ovate  or  ovate- 
oblong  from  a  broad  insertion,  more  or  less  abruptly  acuminate, 
the  point  short,  straight  and  obtuse,  or  variously  elongated, 
flexuose,    transversely   undulate,    and   slender  ;  plicate   at    base, 
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decurrent,  concave,  somewhat  incurved  at  margin  and  channelled' 
at  point,  i'li  lines  long,  wifh  more  or  less  numerous,  scattered, 
acute,  spinulose  papillae  at  back,  especially  above ;  margin  slightly 
recurved  at  base,  more  or  less  strongly  denticulate  above,  with 
fine,  often  spreading  teeth  ;  nerve  double,  reaching  to  one-fourth 
or  one-third  the  length  of  the  leaf ;  cells  linear,  flexuose,  8-10 
times  as  long  as  wide,  almost  uniform  at  base ;  the  basal  orange, 
a  little  larger  and  incrassate,  but  not  wide,  nor  distinct  at  angles. 
Branch-leaves  much  smaller,  more  or  less  imbricated,  concave, 
elliptical-oblong,  not  plicate,  obtusely  pointed  or  slightly  acute. 
Perichaetial  bracts  long,  the  inner  erect,  sheathing.  Seta  about 
I  inch  long.     Capsule  orange-brown,  ovate-oblong;  lid  rostrate. 

Hab.  Heaths,  mountain  woods,  etc.,  common.  Fruiting  less  commonly,  in 
spring. 

The  regularly  and  closely  bi-tripinnate  branching  is  the  most  obvious  character  of 
this  species,  which  otherwise  has  some  similarity  to  Hypnum  Schreberi^  but  is  quite 
different  in  structural  points.  The  mode  of  growth  is  somewhat  unusual  ;  at  various 
points  of  the  stem,  and  sometimes  at  its  apex,  arise  strong,  bright  green  erect  shoots, 
usually  curved  at  the  tip,  with  crowded,  julaceous  leaves  and  close,  short,  simple 
branches  at  the  summit,  being  usually  unbranched  below  ;  these  shoots  develope  into 
the  slender,  bi-pinnate  fronds,  duller  in  colour,  and  gradually  becoming  more 
prostrate,  characteristic  of  the  older  part  of  the  plant ;  when  these  innovations  arise 
laterally,  the  stem  becomes  divided,  when  on  the  other  hand  they  form  a  prolongation 
of  the  stem,  the  latter  becomes  interruptedly  bi-pinnate.  These  more  or  less  erect, 
bright  green  shoots,  are  often  very  characteristic  and  distinct.  Slender  forms 
sometimes  occur  among  other  mosses  with  more  erect,  simply  pinnate  stems,  and 
these  become  more  difficult  to  distinguish  in  the  field  from  Hypnum  SchreUri  and 
from  Hylocomium  umbratum.  The  acuminate  stem-leaves  and  the  numerous 
paraphyllia,  quite  visible  with  the  lens,  will  distinguish  it  from  the  first ;  while  in 
Hyl*  umbratum  the  branching  is  more  irregularly  pinnate,  the  branches  longer,  less 
rigid,  and  almost  always  attenuated  and  somewhat  nagelliform  at  apex,  hardly  ever  at 
all  distinctly  complanate,  the  stem-leaves  shorter  and  wider  and  more  distinctly 
striate,  and  all  the  leaves  more  triangular,  more  crisped  when  dry  and  less  scariose. 

The  distant,  spinulose  papillae  on  the  back  of  the  leaves  are  often  very  few,  but 
frequently  very  numerous  and  distinct ;  on  the  branch-leaves  they  are  usually  reduced' 
to  indistinct  notches. 

In  dry  exposed  spots  the  plants  become  more  slender,  the  branches  short,  with 
few  branchlets,  sometimes  indeed  simply  pinnate  (var.  gracilius  Boul.).  All  degrees 
of  gradation  however  connect  this  with  the  more  typical  forms. 

2.     Hylocomiiun    umbratum    B.  &  S.  (Hypnum  umbratum 
Ehrh.)  (Tab.  LX.  H.). 

Slender,  rigid,  more  erect  than  H.  splendens,  more  irregularly 
and  less  complanately  branched,  pinnate  or  bipinnate  ;  branches 
unequal,  slender,  more  or  less  attenuated  and  often  somewhat 
flagell  if  orm,  frequently  drooping,  sometimes  somewhat  interruptedly 
crowded ;  stems  reddish,  clothed  with  numerous  paraphyllia ; 
forming  loose,  deep  tufts,  3-8  inches  high,  of  a  bright  or  yellowish 
green,    not    very    glossy.     Stem-leaves    not    densely    crowded, 
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sometimes  distant,  rather  spreading,  about  i  line  long,  widely, 
almost  equilaterally  triangular,  more  or  less  longly  acuminate,  or 
only  very  acutely  pointed,  decurrent,  strongly  plicate,  somewhat 
undulate  at  margin  with  very  strong,  unequal,  often  spreading  and 
recurved  teeth  all  round ;  nerve  double,  reaching  about  half-way  ; 
cells  as  in  H,  splendens,  or  a  little  larger  and  longer,  not  distinct 
at  angles  ;  without  papillae  at  the  back  of  the  leaf.  Branch-leaves 
smaller,  triangular-ovate  or  widely  ovate.  Perichaetial  bracts 
squarrose  at  the  points.  Capsule  rather  short,  ovate ;  lid  shortly 
apiculate.     Dioicous. 

Hab.  Sub-alpine  woods  and  anion(r  rocks  on  mountains.  Rare.  North  of 
England ;  Scotland  ;  North  Wales  ;  Ireland.     Fr.  very  rare,  spring. 

The  very  numerous  paraphyllia  combined  with  the  slender  habit  distinguish  this 
species  from  all  but  H.  splentiens ;  the  branching  is  never  distinctly  complanate,  nor 
so  regulariy  bipinnate  as  in  that ;  and  the  leaves  are  always  more  distinctly  plicate, 
somewhat  undulate  and  more  altered  when  dry,  and  more  triangular,  even  the 
branch -leaves.  Eurhynchium  praionj^trn  var.  Stokesti  sometimes  resembles  it  in 
habit,  but  the  squarrose  stem-leaves  and  narrow  branch-leaves  alone  will  distinguish 
that  plant  without  recourse  to  the  microscope. 

3     Hylocomium  pyrenaicum  Lindb.  (Hypnum  pyrenaicum 

Spruce  ;  Hyl.  Oakesii  Sull.,  Schp.  Syn.  et  mult,  auct.) 

(Tab.  LX.  F.). 

More  robust  than  the  last.  Stems  prostrate,  with  few, 
ascending,  somewhat  indistinctly  pinnate,  almost  simple,  straight 
or  curved  branches,  rather  tumid,  obtuse  or  pointed.  Tufts  low, 
straggling,  dark  olive  green  or  yellowish,  glossy ;  paler  at  the  tips 
of  the  branches.  Stems  reddish  brown,  densely  crowded  with 
paraphyllia.  Leaves  distant  or  crowded,  large,  erect  or 
spreading,  concave,  rounded-ovate,  or  widely  ovate-oblong, 
abruptly  contracted  to  a  usually  short,  wide,  acute,  somewhat 
twisted  acumen  ;  narrowed  at  base,  strongly  plicate,  margin 
revolute,  strongly  toothed,  nerve  single,  reaching  about  half  way, 
rarely  forked  or  double ;  areolation  as  in  the  last  two  species,  a 
little  shorter  and  wider  at  apex  and  base ;  not  papillose  at  back. 
Fruit  very  rare,  not  found  in  Britain. 

Hab.  Mountain  rocks  at  high  elevati<ms,  very  rare ;  Ben  lowers  and  one  or 
two  other  Scotch  mountains. 

Very  distinct  from  the  allied  species,  in  the  habit,  the  more  ovate,  less 
triangular,  sometimes  hardly  pointed  and  usually  at  most  shortly  acuminate  leaves, 
rendering  the  branches  robust  and  tumid  in  appearance.  Stunted  forms  of 
Antitrichia  curtipendula  sometimes  approach  it  in  habit,  but  the  stem  without 
paraphyllia,  the  more  gradually  tapering  leaves,  etc,  will  distinguish  that  species  on 
.  careful  examination,  even  in  the  field.  Hyl.  brevirostre  is  also  somewhat  like  it,  but 
the  leaves  are  more  triangular  in  outline,  more  longly  acuminate,  and  the  plant  much 
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more  rigid,  and  more  branched.  American  specimens  of  this  plant  which  I  possess 
aie  much  more  slender,  with  narrow,  attenuated  branches  and  narrower,  julaccous 
leaves,  giving  the  plant  a  very  similar  appearance  to  that  of  Eurhynchium  cirrosum. 

The  name  pyrenaicum^  being  published  by  Spruce  with  No.  4  Musci  Pyrenaici, 
in  1847,  ii^ust  ^i^c  precedence  of  Sullivant's  name,  published  in  1848. 

4.  Hylocomium  brevirostre  B.  &  S.  (Hypnum  brevirostre 

Ehrh.)    (Tab.  LX.  G.). 

Robust,  r\^id,  in  large  tufts  or  masses  of  a  rather,  dull  but 
glossy  green,  often  yellowish.  Stems  much  divided,  3-6  inches 
long,  erect  or  procumbent  and  arched,  with  irregularly  pinnate, 
long  or  short,  often  curved,  and  attenuated  branches,  rooting 
occasionally  at  the  tips,  not  complanate,  usually  croivded,  giving 
a  bushy  habit  to  the  plant.  Stems  reddish,  with  smaller  and  less 
conspicuous  paraphyllia  than  in  the  last.  Stem-leaves  crowded, 
patent,  not  or  hardly  secund,  usually  squarrose,  large,  about  i  line 
long,  widely  cordate-triangular  or  cordate-ovate ,  suddenly 
narrowed  at  the  summit  to  a  moderately  long,  somewhat 
channelled,  tapering  acumen,  at  base  semi-amplexicaul,  with  very 
large,  rounded,  sometimes  decurrent  auricles ;  plicate,  especially 
when  dry  ;  more  finely  and  regularly  denticulate  than  in  the  last ; 
nerve  double,  reaching  nearly  to  one-third  of  the  leaf  or  less, 
rarely  higher.  Median  cells  as  in  the  previous  species,  towards 
base  a  little  laxer,  with  the  walls  strongly  porose  and  sinuose. 
Branch-leaves  narrower,  less  squarrose,  strongly  striated  when 
dry.  Capsule  widely  ovate-oblong,  turgid,  lightly  striate  when 
dry,  lid  acuminate,  not  rostrate. 

Hab.  Sub-alpine  and  mountain  woods,  common ;  rare  in  the  lowlands.  Fr, 
spring,  rare. 

More  robust  than  the  preceding  species  of  the  genus,  and  somewhat  intermediate 
in  habit  l}etween  them  and  the  following  ones,  from  all  of  which  it  is  distinguished 
by  the  presence  of  paraphyllia,  which,  though  rather  inconspicuous,  are  usually 
numerous.  From  H.  loretim  and  H.  triqtutrum  it  is  known  in  the  field  by  the  more 
abruptly  and  shortly  pointed  branch-leaves,  from  H,  squarrosum  by  the  leaves  much 
less  sqftarrose.  The  var.  calvescem  of  that  species  however  resembles  it  very  closely. 
In  its  habit  and  striate  leaves  it  resembles  Eurhynchium  striatum^  but  the  leaves  are 
more  finely,  and  the  stem-leaves  especially,  more  abruptly  acuminate.  The  same 
characters  will  distinguish  it,  even  more  strongly,  from  robust  forms  of  Brachythecium 
rutabulum. 

5.  Hylocomium    loreum    B.    &    S.    (Hypnum    loreum   L.) 

(Tab.  LX.  I.). 

Robust,  stems  4-10  inches  long,  flexuose,  procumbent,  slightly 
divided,  more  or  less  regularly  often  interruptedly  pinnate , 
without  paraphyllia  ;  the  branches  equally  robust,  arcuate, 
attenuated,    less   commonly   straight,   often   rooting  at  the  tips^ 
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more  or  less  complanate,  but  not  conspicuously  so.  Tufts  larg^, 
soft,  pale,  often  greyish  green  or  yellowish,  glossy.  Leaves 
densely  imbricated,  usually  more  or  less  falcato-secund  and 
homomallous,  ri^id,  large,  i|-2  lines  long,  from  an  ovate  or 
broadly  oblong  base  gradually  tapering  to  a  long,  fine,  linear- 
lanceolate,  channelled,  strongly  recurved  acumen,  strongly  and 
regularly  plicate,  finely  and  indistinctly  denticulate  all  round, 
almost  nerveless  or  with  two  very  short,  faint  striae  or  nerves ; 
areolation  almost  as  in  H .  brevirostre,  smooth  at  back.  Branch- 
leaves  almost  similar,  rather  narrower.  Perichaetial  bracts  long, 
sheathing,  with  slender,  squarrose  points.  Seta  \'\\  inches  long, 
stout.  Capsule  short  and  thick,  ovate-oblong,  lightly  striate 
when  dry  and  empty  ;  lid  more  or  less  longly  acuminate. 

Hab.  On  the  ground  and  rocks  in  woods,  principally  sub-alpine  ;  frequent. 
Fr.  spring,  not  uncommon. 

A  very  distinct  species,  somewhat  intermediate  in  appearance  between  H. 
triquetrum  and  H.  squarrosuni^  with  the  leaves  arcuate  rather  than  squarrose  and  by 
this  alone  easily  distinguished  ;  it  is  also  much  more  robust  than  the  latter  with 
strongly  plicate,  more  rigid  leaves,  although  the  stems  are  moderately  soft  and 
iiexuose.  In  the  absence  of  paraphyllia  and  the  gradually  tapering  leaves,  almost 
equal  on  stem  and  branches,  it  is  quite  distinct  from  the  preceding  species.  Like 
H.  spiettdens  it  fruits  freely  and  not  uncommonly  in  damp  sub-alpine  woods. 

6.  Hylocomium  squarrosum  B.  &  S.  (Hypnum  squarrosum  L. ) 

(Tab.  LX.  J.). 

Stems  more  or  less  erect,  without  paraphyllia,  usually 
prostrate  at  base  and  then  ascending  or  erect,  tall,  4-6  inches, 
more  slender  and flexuose  than  in  H.  loreum  and  H,  triquetrum , 
pinnate  with  short  branches  which  are  mostly  slender,  decurved, 
attenuated  and  sub-flagelliform ;  forming  dense  pale  green  or 
yellowish  green  soft  tufts,  whitish  below,  glossy.  Leaves  more 
or  less  crowded,  i^  lines  longy/rom  an  erect,  sheathing,  cordate- 
ovate  base  suddenly  recurved-squarrose,  in  a  long,  gradually 
tapering,  linear4anceolate,  channelled  acumen,  imbricated  all 
round  the  stem,  not  secund ;  at  apex  of  stems  stellately  spreading 
so  as  to  render  the  stems  very  obtuse  ;  not  plicate,  or  very 
lightly  so  at  base  only  ;  finely  denticulate,  especially  above ; 
nerve  short  and  faint,  double,  hardly  reaching  half  'way ;  cells 
rather  larger  than  in  the  preceding  species  of  the  genus,  8-10 
times  as  long  as  wide,  smooth  at  back  ;  angular  wider,  short, 
rectangular 'hexagonal,  opaque  or  pellucid,  often  orange,  very 
numerous,  forming  large,  distinct  but  not  well-defined  auricular 
patches  extending  considerably  towards  the  nerve.     Branch-leaves 
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smaller,  narrower,  less  squarrose.     Seta  slender,  i-i|  inches  long, 
capsule  short,  turgidly  oval,  gibbous  at  back  ;  lid  acutely  conical. 

Var.  p.  calvescens  Hobkirk  (Hypnutn  calvescens  Wils.  ;  HyL 
calvescens  Lindb.  ;  HyL  squarrosum  var.  subpinnatum  Schp., 
SyTi).  Stems  bright  red.  Stem-leaves  rather  distant,  usually 
wider  at  the  base,  cordate-triangular  rather  than  cordate-ovate ; 
generally  but  not  always  somewhat  distinctly  plicate  below  when 
dry,  more  shortly  acuminate,  more  strongly  denticulate  above,  the 
auricles  more  clearly  defined  and  pellucid;  stems  more  closely 
pinnate,  with  robust  or  more  slender,  attenuated,  flexuose 
branches ;  branch-leaves  very  distinct  from  the  stem-leaves,  widely 
ovate,  very  shortly  acuminate  or  only  acute,  not  squarrose,  half 
twisted  when  dry. 

Hab.  Grassy  banks,  hedgerows,  etc.,  abundant.  The  var.  3  very  rare.  Fruit 
rare,  winter  and  spring. 

A  very  common  species,  known  at  once  by  its  pale  colour,  tall,  somewhat  soft  and 
slender  stems,  and  strongly  recurved-squarrose  leaves  ;  the  acumen  of  which  spreads 
in  different  ways,  sometimes  about  horizontally  but  often  so  strongly  reflexed  as  to  be 
parallel  with  the  stem  and  to  touch  the  leaf  immediately  below  it.  The  more  strongly 
reflexed  rather  than  recurved  leaves,  not  falcato-secund,  not  or  hardly  striate,  and  the 
much  more  slender  and  softer  habit  of  the  plant  abundantly  separate  it  from 
H,  loreum  ;  while  H.  iriquetrum  is  still  more  distmct  in  its  straight,  not  reflexed  nor 
recurved  leaves,  scabrous  at  back,  and  by  its  much  more  robust,  stiff  habit. 

An  almost  prostrate,  often  less  glossy  form  is  not  unfrequently  found  by  roadsides 
and  on  the  beds  of  dried  up  pools. 

The  var.  calvescens  is  a  very  curious  and  distinct  form,  when  typical ;  it  bears  a 
great  resemblance  in  its  strongly  marked  forms  to  Hyl.  brevirostre^  but  the  smooth 
stems  without  paraphyllia  at  once  separate  it.  The  branch-leaves  in  the  ty[>e  are 
somewhat  dfmorphous,  all  on  some  of  the  more  robust  branches,  and  those  at  the  base 
of  the  slender  ones  being  almost  similar  to  those  of  the  stem,  with  long,  gradually 
tapering,  spreading  or  squarrose  points,  though  generally  less  strongly  recurved  ;  the 
leaves  on  the  upper  part  of  the  slender,  flagelliform  branches  are  quite  different, 
smaller,  sub-erect,  not  spreading,  with  short,  abrupt  points,  very  closely  resembling 
those  o{  H.  brevirostn.  In  the  var.  calvescens  all  the  branch-leaves,  even  on  the  more 
robust  branches,  are  of  this  character,  and  it  is  this  which  gives  the  variety  its  peculiar 
appearance.  It  is  more  rigid  and  robust  than  the  type.  It  appears  to  me  clear  that  it 
-can  only  be  held  a  variety  of  the  present  plant,  for  in  specimens  sent  me  by  Mr. 
Whitehead  from  Dolgelly,  the  stem-leaves  have  exactly  the  squarrose-recurved 
direction  of  H,  squarrosum^  though  wider  at  base,  and  more  shortly  acuminate  ;  the 
characters  attributed  by  Lindberg  to  the  fruit,  moreover,  viz.,  a  short  striated  capsule, 
and  short  seta,  are  equally  applicable  to  forms  of  H,  squarrosum.  The  leaves  vary 
in  form  and  direction  on  the  same  stem,  and  it  is  altogether  a  somewhat  ill-defined^ 
but  nevertheless  very  remarkable  variety. 

7.    Hylocomium  tiiquetnim  B.  &  S.  (Hypnum  triquetrum  L.) 

(Tab.  LX.  K). 

Very  robust,  rigid,  4-8  inches  high,  deep  bright  green  or 
yellowish,  in  large  mats.  Stems  more  or  less  ascending  at  base 
or  altogether  erect,  very  stout  and  rigid,  simple  or  slightly 
divided,  branched  unequally  and  irregularly,  or  with  pinnate  but 
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not  complanate  branches  which  are  close  and  ^ive  the  plant  a 
bushy  appearance.  Leaves  very  large,  2  or  nearly  3  lines  long^ 
rigidly  divergent  or  horizontally  spreading  from  the  base  both 
wet  and  dry,  rarely  secund,  straight,  very  stiff  and  scariose, 
glossy,  widely  deltoid-triangular ,  at  base  widely  rounded- 
auriculate  from  a  rather  narrow  decurrent  insertion,  then 
gradually  tapering  upwards  to  a  wider  or  narrower  acute  point, 
hardly  acuminate,  plicate,  especially  when  dry,  closely  denticulate 
all  round,  with  two  parallel  slender  nerves  reachino^  about  |  the 
length  of  the  leaf ;  upper  areolation  resembling  that  of  H. 
squarrosum,  at  basal  angles  wide,  pellucid,  hexagonal-oblong, 
but  not  so  distinct  as  in  the  last  species  nor  forming  such  marked 
auricles ;  back  of  the  leaf  in  the  upper  half  scabrous  with  rather 
close,  stout,  spinulose  papillae.  Seta  i-ii  inches  long;  capsule 
rather  large,  turgidly  oblong,  gibbous  at  back,  almost  smooth  or 
widely  striate  when  dry  and  empty  ;  lid  acutely  conical. 

Hab.  On  the  ground  in  woods,  hedges,  etc.  Common.  Fruit  not  common, 
winter. 

This  is  one  of  our  most  robust  and  finest  species,  especially  when  fully  developed 
and  luxuriant ;  like  the  last  species  it  is  a  more  lowland  plant  than  the  preceding 
species  of  the  genus.  It  is  abundantly  distinct  in  its  robust,  rigid  stems,  tumid,  and 
bristling  with  the  squarrose,  straight,  not  recurved,  plicate,  deltoid  leaves.  The 
branches  are  very  unequal,  sometimes  short,  obtuse,  with  leaves  similar  to  those  of 
the  stems,  at  others  longer,  slender  and  attenuated,  at  the  apex  at  least,  with  the 
leaves  very  much  smaller  and  narrower. 

Owing  to  the  very  rigid,  yet  elastic  texture  of  the  plant,  this  moss  is  largely  used 
for  packing  china  and  other  brittle  articles. 

8.    Hylocomium    rugOBum    De    Not.    (Hypnum    rugosum 
Ehrh.,  Schp.  Syn.  et  plur.  auct.)   (Tab.  LX.  D.). 

Stems  more  or  less  procumbent  or  ascending,  not  radiculose 
nor  with  paraphyllia,  twice  or  thrice  divided,  with  the  divisions 
long,  flexuose,  simple  or  with  few,  short,  more  or  less  regularly 
pinnate  branches  ;    2-4   inches  long.     Stems  and  branches  very 
tumid  and  robust   with   the   large,  closely  imbricated,  concave 
leaves ;  forming  large,  glossy,  yellowish  green  or  golden  brown 
tufts.     Leaves  1J-2  lines  long,  widely  oblong-lanceolate  or  ovate- 
acuminate,  rather  rapidly  tapering  to  a  moderately  long,  acute, 
flexuose  acumen,   regularly  falcato-secund  but  not  circinate  nor\ 
very  strongly  curved,  except  at  the  tips  of  the  branches,  which 
are     slightly    hooked  ;    somewhat    membranaceous    in    texture, : 
longitudinally  plicate  and  strongly  transversely  undulate-rugose  I 
both  when  wet  and  when  dry,  narrowly  revolute  at  margin  for\ 
the  greater  part  of  its  length,  more  or  less  strongly  denticulate^ ' 
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at  back  studded  with  more  or  less  numerous  but  not  crowded, 
stout,  acute,  spinulose  papillae,  pointing  forward  ;  nerve  single, 
often  slightly  forked,  very  slender  in  the  upper  part,  reaching 
half  or  two-thirds  the  length  of  the  leaf.  Cells  short,  5-8  times 
as  long  as  wide,  linear,  obtuse,  flexuose,  incrassate,  almost 
uniform  to  mid-base ;  angular  very  numerous,  small,  irregularly 
quadrate-rounded,  sub-equal,  very  distinct,  but  opaque  and 
granulose,  forming  distinct  angular  bands  reaching  high  at 
margin  but  not  wide.     Dioicous. 

Hab.  Among  grass,  etc.,  on  rocks,  preferring  those  which  are  calcareous; 
principally  on  mountains.     Not  common.     Fruit  not  found  in  Britain. 

A  very  distinct  and  not  very  variable  plant,  somewhat  resembling  Hypnum 
fycopodioicUs  in  iiabit,  but  of  quite  different  structure,  and  found  in  quite  distinct 
habiuts,  with  the  undulations  not  large  and  irregular  as  in  that,  where  they  are 
merely  the  result  of  drying,  but  small,  strong,  and  more  regularly  transverse,  almost 
as  marked  in  the  moist  state  as  when  dry.  The  spinulose  papillae  at  back  are  often 
very  numerous  and  striking.  Schimper  places  it  in  the  sub-genus  Rhytidium  of 
Hypnum,  but  it  appears  to  be  as  much  at  home  in  the  present  genus  as  in  Hypnum^ 
and  in  some  respects,  especially  in  the  papillose  leaves,  more  so. 


KI 
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P.  67.  A  further  distinguishing  character  between  Seligeria 
pusilla  and  S,  acutifolia,  which  is  easily  obsen^ed  and,  so  far  as  I 
have  studied  the  plants,  constant,  lies  in  the  cells  of  the  outer  layer 
of  the  seta,  which  in  the  former  are  narrow-linear ,  elongate,  4-8 
times  as  long  as  wide,  while  in  the  latter  they  are  much  laxer, 
wider,  shortly  rectangular,  i)i'j  times  as  long  as  wide. 

P.  154.     After  Grimmia  Hartmani  insert : — 

•  Orimmia  retracta  Stirton,  Scottish  Naturalist  1886,  p.  234. 

In  dense  tufts,  stems  more  erect  than  in  G.  Hartmani ; 
occasionally  yellowish  but  much  more  frequently  dark  green  above, 
black  below.  Leaves  not  secund,  recurved-squarrose  all  round 
the  stem,  when  dry  erect  and  somewhat  appressed,  scarcely  at  all 
contorted ;  shorter  and  usually  less  tapering,  entire  above,  shortly 
hair-pointed  or  muticous,  at  times  obtuse  ;  gemmae  absent ;  cells 
at  base  shorter  and  wider,  rectangular  and  hyaline,  or  narrower 
and  pellucid,  but  not  or  very  rarely  and  slightly  incrassate  and 
sinuose.     Fruit  unknown. 

Hab.  On  boulders  by  lakes  and  streams,  frequently  embedded  in  sand.  Not 
unfrequent  in  the  west  and  north  ;  England  ;  Wales  ;  Scotland. 

This  plant  is  intermediate  in  habit  and  other  characters  between  G,  Hartmani 
and  G.  suhsquatrosa^  and  has  been  until  quite  recently  confused  by  many  bryologists 
with  the  latter.  I  have  fallen  into  the  same  error,  and  the  description  of 
G.  subsquarrom  on  page  151  needs  to  be  slightly  emended.  The  height  of  the  stems 
should  be  *'one  inch"  (not  1-2  inches),  and  in  the  description  of  the  basal  cells  the  words 
**  or  slightly  incrassate  "  should  perhaps  be  omitted  ;  the  last  three  paragraphs  of  the 
notes  also  refer  to  G.  retracta.  Thus  emended  the  description  of  G,  siStsquarrosa  is 
restricted  to  the  plant  growing  on  rocks  in  dry  places,  with  the  basal  cells  all  short, 
comparatively  wide,  and  almost  hyaline,  which  appears  to  be  very  rare.  In  habit  it 
resembles  G.  trichopkylla  most  nearly,  and  is  a  softer,  less  rigid  plant  t  ban  G.  retracta. 

In  habit  and  some  other  characters,  notably  the  apparently  constant  absence  of 
apical  gemmae,  G,  retracta  differs  markeidly  from  G.  Hartmani,  Certain  specimens 
however  approach  that  species  very  closely  in  appearance  and  in  length  of  leaf,  and  as 
the  leaf-structure  hardly  differs  in  any  way  but  in  the  somewhat  shorter,  not  sinuose 
basal  cells,  I  have  thought  it  l)est  to  treat  it  as  a  sub-species  of  that  plant.  The  Ixisal 
areolation  varies  considerably,  and  not  unfrequently  the  cells  in  some  leaves  remain 
short,  wide  and  rectangular  to  the  base  just  as  in  G.  subsquarrosa.  Stirton  has 
described  a  var.  submutica^  of  a  darker  colour,  and  with  the  leaves  frequently  wanting 
a  hair-point.  I  find  these  characters,  however,  eminently  variable,  and  I  scarcely 
think  the  variety  a  definable  one.  The  form  referred  to  at  the  bottom  of  p.  151  is  a 
far  more  striking  and  remarkable  one. 

G.  retracta  appears  to  be  confined  to  the  banks  of  lakes  and  rivers,  and  is  quite 
abundant  in  some  parts  of  the  R.  Wye,  and  beside  some  of  the  English  and  Scotch 
lakes. 

P.  237.  Trichostomum  crispulum  var.  gracile  Dixon.  Since 
the  above  was  in  print  I  have  had  an  opportunity  of  examining  at 
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the  Kew  Herbarium  an  original  specimen  of  Trichost,  brevifolium 
Sendtn.  (Sutynska,  Bosnia,  1847,  c^"-  O.  Sendtner),  and  of 
comparing  it  with  Mitten^s  plant  from  Weymouth.  Sendtner^s 
plant  is  very  marked  in  the  strongly  and  widely  enrolled  margin  of 
the  leaves  for  the  greater  part  of  their  length,  rendering  them  very 
concave  and  indeed  sub- tubular ;  this  it  may  be  remembered  is  the 
character  upon  which  Limpricht  chiefly  relies  as  distinguishing  it 
from  Tr.  crispulum.  I  do  not  however  find  this  form  of  leaf  in 
Mitten's  plant.  Here  and  there  a  leaf  has  the  margins  narrowly 
enrolled  for  some  distance  down,  but  in  the  main  the  incurving  is 
confined  to  the  apex  and  then  only  narrow  and  similar  to  that 
prevalent  in  Tr,  crispulum.  I  am  strongly  inclined  to  consider 
our  moss  to  be  distinct  from  Tr,  brevifolium  Sendtn.  (which 
appears  to  be  a  good  species),  and  to  be  referable  to  Tr.  crispulum 
var.  brevifolium  B.  &  S.,  which  as  Limpricht  points  out  is  quite 
another  plant.  Mr.  J.  Marten  has  sent  me  the  same  variety  from 
Kent. 

I  have  also  only  recently  become  acquainted  with  the  var. 
viridulum  (Tr,  viridulum  Bruch),  which  is  certainly  deserving  of 
rank,  being  very  marked  not  only  in  the  form  of  the  leaves  but  in 
the  large  tufts  of  a  very  brilliant  green. 

The  following  descriptions  should  therefore  take  the  place  of 
var.  S  gracile  on  p.  237. 

Var.  S.  brevifolium  B.  &  S.  ^non  Tr,  brevifolium  Sendtn.). 
In  dense  tufts,  short,  slender.  Leaves  crowded,  small,  very  shortly 
linear,  straight,  not  or  scarcely  cucullate  ;  nerve  usually  reddish. 

Var.  €.  viridulum  Braithw.  (Tr,  viridulum  Bruch  ;  Tr. 
crispulum  var.  angustifolium  B.  &  S. ;  vars.  angustifolium  and 
longifolium  Schp.  Syn.).  In  large  dense  cushions,  bright  green 
above,  yellowish  below.  Leaves  longer,  linear-lanceolate,  taper- 
ing rapidly  or  gradually  to  an  acuminate,  of  ten  slender  point , 
not  cucullate, 

Hab.  The  var.  brevifolium^  Weymouth  and  Swanage  (Mitten) ;  Bredhurst 
^Marten),  The  var.  viriduluniy  Babbicombe,  Devon,  1866  (Davies) ;  Vale  of 
Llanthony,  187 1  (Boswell);  Pinhay  Cliffs,  Lyme  Regis,  \<^^  ( Miss  Lister  and  H. 
If.  Dixon). 

P.  418,  line  9  from  bottom.  Before  '*  Hypnum  heteropterum 
Spr."  read  "  Pterogonium  heteropterum  Bruch.'* 

P.  467,  line  23  from  bottom.  For  **  Isothecium  myurum" 
read  "  Eurhynchium  myurum." 

P.  494,  line  19.  For  *'  Hypnum  Sommerfeltii  "  read  '*  Hyp, 
hispidulum  var.  SommerfeltiiJ' 

P.  552,  line  I.     After  Hypnum  cuspidatum  add  "  L." 
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[Synonyins  are  printed  in  italics.  The  numbers  printed  in 
ordinary  type  refer  to  the  page  where  the  species  is  described ; 
numbers  printed  in  italics  refer  to  the  page  where  a  species  or 
variety  (if  foreign)  is  referred  to,  or  (if  British)  is  mentioned 
outside  its  own  genus.  The  Roman  numerals  following  the 
generic  names  refer  to  the  Plates  on  which  the  species  of  the 
genus  are  figured. 

The  accent  placed  over  the  vowel  in  the  names  of  British 
genera  and  species  shows  the  accented  syllable.  An  acute  accent 
(')  indicates  that  the  accented  vowel  is  short,  a  grave  accent  (\) 
that  it  is  long. 

In  the  case  of  certain  names  derived  from  proper  nouns  with 
a  short  final  syllable,  notably  Bartrftm,  Breutel,  De  Notarls, 
although  the  pronunciation  should,  strictly  speaking,  be  Bartrdmia, 
Breut^lia,  Notarfsii,  still  the  form  Bartrkmia,  Breut^lia,  Notarlsii 
appears  to  be  to  some  extent  justified  by  custom,  and  by  a  certain 
principle  of  euphony,  and  has  also  received  considerable  support 
from  authority.  In  these  cases  however  I  have  indicated  the 
original  shortness  of  the  vowel  by  the  accent,  while  recognising  the 
claim  of,  and  to  some  extent  sharing  the  preference  for  the  alter- 
native pronunciation.  In  one  instance,  however,  viz.,  intermedium 
(and  medium),  I  have  treated  the  vowel  as  longj,  viz.,  intermedium, 
in  deference  to  an  established  national  habit,  which  has  received 
the  sanction  of  several  high  botanical  (and  classical)  authorities, 
although  it  is  in  direct  violation  of  the  actual  Latin  quantity 
(intermedium).  In  names  such  as  aiistriaca  and  sil^siacum  the  ia 
should  be  pronounced  almost  as  j«.] 


Aoaulon  CM.,  176  (xxv.) 

iy<7///«  Lindb.,  178 
mediterraneuni  Limpr.,  tj8 
muticum  CM.,  177,  tjg 
iriquetrum  CM.,  178 

Acrocladium  cuspidaium  Lindb.,  552 

Aftelia  pusilia  Ehrh.,  67 

Amblyodon    p..    Beauv.,    305 

(XXXIX.) 
dealb^ius  P.  Beauv.,  305 

B.    &   S.,   490 
LXV.) 
aduncum  Lindb.,  521 


Amblystesrium 

(LV-LVI..  L> 


angustifolium  Har.  Lindb.,  ^^ 
chrysophyllum  Lindb.,  508 
com  pactum  Aust.,  492 
confervoides  B.  &  S.,  492 
cordi folium  De  Not.,  549 
curvicaiMe  Lindb.,  500 
decipiens  De  Not.,  427 
dilatatutn  Lindb.,  544 
clodes  Lindb.,  506 
etigyrium  Lindb.,  545 
exannulatum  De  Not.,  520 
falcatum  Lindb.,  525 

,,         var.  fluctuans  B.   &  S., 
526 
fallax  Milde,  499 
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filiclnum    De  Not.,    498,   462^ 

506,  5^5 
„        var,   gracilescens  Schp., 

500 
fiuitans  De  Not..  517 

„       var.  HoUii^vXOy  519 
nuvi4tileB&S.,498 
giganteum  De  Not.,  550 
glaucum  Lindb.,  525 

„        var.  sulcatum  Lindb.,  527 
hyi^ophilum  Schp.,  4g6 
intermedium  Lindb.,  524 
irriguum  B.  &  S.,  497 

„        var,   spinifolium   Scbp., 

498 
Juratzk^num  Schp.,  494,506 
KneiffiiK  &  S.,  512 
K6chii  B.  &  S.  49SfJOSfS^SfS^S 
lycopodundes  De  Not.,  516 
molle  Lindb.,  543 
cchraceum  Lindb.,  545 
palustre  Lindb.,  541 
polyf^amum  B.  &  S.,  506 
protensum  Lindb.,  507 
radicale  B.  &  S.,  496 
revolvens  De  Not.,  523 
riparium  B.  &  S.,  504 
salinum  Bryhn,  41)4 
sarmentosum  De  Not.,  551 
scorpioides  Lindb.,  546 
Sendtneri  Lindb.,  515 

,,        var.  Wi'/f^wf  Lindb., 516 
serpens  B.  &  S.,  493,  413^  413% 

449,464,309 
, ,        var,  angustifolium  Limpr. , 

494 
„        var.  depauperatum  Boul., 

494 
Smithii  Lindb.,  544 
Sprucei  B.  &  S.,  491,  419 
stellatum  Lindb.,  507 
stramineum  De  Not.,  548 
subtile  B.  &  S.,  ^^ 
trichopodium  var.  Kochii  Lindb., 

495 
trifarium  De  Not.,  548 
turgeicens  Lindb.,  549 
v^riuni  Lindb.,  496,  449 
vernicosum  Lindb.,  522 
Amphoridium  Schp.,  257 
lapponicum  Schp.,  257 
Mougeotii  Schp. ,  258 

ANDRKi«ACE/E,    23 

Andpesea  Ehrh.,  24  (Vin.) 

alpestris  B.  &  S.,  25 
alp\na  Smith,  26 
crassinervia  Hruch,  28 
faicata  B.  &  S.,  27 
Ilartmani  Thed.,  26 
Huntii  Limpr.,  28 


nivalis  Hook.,  29 

obovata  Thed.,  a6 

petr6phila  Ehrh.,  25 

, ,  var,  flaccida  Schp. ,  26 

„  var,  sylvicola  Schp., 

26 

R6thii  W.  &  M.,  26 
„      V2it,  frigida  Lindb.,  27 

fupestris  Schp.,  26 

sparsifolia  Zett. ,  25 
Anisothectum  Mitt.,  84 

crispum  Lindb.,  90 

Grevillei  Lindb.,  89 

rubrum  Lindb.,  88 

rufescens  Lindb.,  88 

squarrosum  Lindb.,  90 
Anodus  Donianus  B.  &  S.,  66 

AnoBotanerluin  Schwaeg.,   255 

(XXXIII.) 
caspiticium  Schwaeg.,  91 
compictum- Schwaeg.,  256,  /^, 

Hornschuchianum  Funck,  241  y  23$ 
lapponicum  Hedw.,  257 
Afouj^eotii  Undh,,  258 
pellucidum  Wils..  256 
Anomobryum  filiforme  Husn.,  349 
juliforme  Solms.,  349 

Anomodon  H.  &  t.,  414  (L.) 

attenuktus  Fliibn.,  415 
longif61ius  Martm.,  414,  414 
viticulosus  H.  &  T.,  415 

AntitPlOhia  Brid.,  408  (L.) 

curtip^ndula    Brid.,    408,   442^ 

Aplolepide^,  ^i 

Apchidium  Brid.,  56  (Xii.) 

alternif61ium  Schp.,  56,  j<y 
phascoides  Brid.,  56 

ARTHRODONTEyE,  53 

Astomum  Levieri  Limpr.,  226 

Mittenii  B.  &  S.,  226 
Atrichum  W  Beauv.,  34 

angustatum  B.  &  S.,  36 

crispum  Sull.,  37 

Haussknechtii  Jur.  &  Milde,  3$ 

tenf.llum  B.  &  S.,  36 

undulcUum  P.  Beauv.,  34 

AulaOOmnium    Schwaeg.,    307 
(XXXIX.) 
andr6c:ynum  Schwaeg.,  310 
palustre  Schwaeg.,  3cS,  114 
„         vctr,    polycephalum 
Hiibn.,  jo^ 
turgidum  Schwaeg.,  308 
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BaPbula     Hedw.,     208     (XXIX- 
XXX.,  LXV.) 
aciphylla  B.  &  S.,  -?o6 
acuta  Br  id.,  216 
aloides  Fiirnr.,  196 
alpigena  (Vent.),  211 
ambigua  B.  &  S.,  195 
assimilans  Stirt.,  ai^ 
atrovirens  Schp.,  197 
brevifolia  Lindb.,  211 
brevirostris  B.  &  S.,  194 
canescens  Bruch,  200 
cavifolia  Schp.,  193 
cirri  folia  Schp.,  240 
commutata  Jur. ,  219 
convoliita  Hedw.,  219 
cord^ta  Dixon,  209 
cunei folia  Brid.,  198 
rurmrostris  Lindb.,  234 
cuspidata  Schultz,  220 
cyifndrica  Schp.,  215 

„  var.  vinealis  Braithw., 

215 
exiguella  Stirt.,  223 
fillax  Hedw.,  212 
fragilis  B.  &  S. ,  244 
gracilis  Schwaeg.,  216 
Hornschuchi^na  Schultz,  218 
icmadophila  Schp.,  217 
inclinata  Schwaeg.,  242 
inermis  Bruch,  202 
intermedia  Milde,  204 
IcBvipilaB.  &  S.,  203 
latifoliah.  &  S.,  203 
lurida  Lindb.,  209,  yj 
marginata  B.  &  S.,  199 
mucronata  Brid.,  247 
MiilleriB.  &  S.,  206 
muralis  Timm,  200 
papulosa  C.  M. ,  207 
recurvif6lia  Schp.,  213 
reflexa  Brid.,  213 
revoliita  Brid.,  218 
rigida  Schultz,  195 
rigidula  Mitt.,  214 
rubella  Mitt.,  210 
ruraliformis  Btsch.,  206 
ruralis  Hedw.,  205 
sinuosa  Braithw.,  216 
spadlcea  Mitt.,  213 
squarrosa  Brid.,  245 
subulata  P.  Beauv.,  201 

„        var.  angustcda  Schp.,  202 
loph^cea  Milt.,  211 

, ,  var,  acuti  folia  Wils. ,  212 

,,         var.    brevifolia    Schp., 
212 
tortuosa  W.  &  M.,  243 

,,       var.  rigida  Boul.,  244 
unguicuUta  Hedw.,  219,  2^ 
VdJiliana  Schultz,  199 


vinealis  Brid.,  215 
Woodii  Schp.,  208 

BartramiacbvC,  312 

BaPtPamia  Hedw.,  314  (XL.)* 
crispa  Swartz,  318 
Halleri^na  Hedw.,  317 
ithyph^llaBrid.,  316 
norvegica  Lindb.,  318 

CEderi  Swartz,  315 
pomif6rmis  Hedw.,  317 
pumila  Turn.,  322 
strfcta  Brid.,  316 
Bartramidula  Wilsoni  B.  &  S.,  319- 

Blmdia  B.  &  s.,  91  (xv.) 

aciita  B.  &  S.,  92,  86^  loq 
csespitfcia  Lindb.,  91 
Brachydontium  irichodes  FUrnr.,  70 

Bpaohyodus  Fumr.,  70  (Xin.y 

trichbdes  FUrnr.,  70,  173 

Bpaohytheoium  B.  &  s.,  440 

(LH-LUL) 
Albicans  B.  &  S.,  443 
C9espit6sum    Dixon,    452,    4S9r 

^7»  4^^  47S 
campestre  B.  &  S.  445 
cirrosum  Schp.,  457 
glaciale  B.  &  S.,  448 

„  var.  Huntianum  Limpr.^ 

,,  imr.   subsecunduin 

Husn.,  448 
glare6sum   B.  &   S.,   443,   4jg^ 

440 
illecebrum  De  Not.,  453,  4yj 
laetum  B.  &  S.,  4^3 
micropus  B.  &  S.,  44g 
plicktum  B.  &  S.,  442,  440 
plutn6sum  B.  &  S.,  451,5^5 
„  var.    homomallum 

B.  &  S.,  4S2 
populeum  B.  &S.,  450,  423,  4Sg^ 
piirum  Dixon,  453,  404, S53 
refl^xum  B.  &  S.,  449 

„  z'or.  micropus  Braithw., 

449 
rivuUre  B.  &  S.,  446 

„        var.  cataractarum  Sauter, 

447 
„        tvir.chrysoleucon  Spruce, 
,  447 
rutdbulum   B.  &  S.,   445,   ^/,. 

557 
,,  var.   longisetum 

B.  &  S.,  446 
,,  var.    plumulosum 

B.  &  S  ,  446 


Digitized  by  VjOOQIC 


INDEX. 


567 


rutibulum,   var,    robustum 

B.  &  S.,  ^6 
salebr6sum  B.  &  S.,  444»  45^ 

, ,  var.  Mildei  Kindb. , 

Stkrkei  B.  &  S.,447 
velutlnum  B.  &  S.,  450.  47s 

„  war.  inlricalumB.&S., 

450 
,,  var.    prselongum 

B.  &  S.,  450 

Breutelia  Schp.,  326  (XLI.) 

arcu^ta  Schp.,  326 
chrysocoma  Lindb.,  326 

Bryacr>e,  327 

Bpyum  Diu..  344  (XLii-XLVi., 

LXIII-LXIV.) 
aciculare  I..,  163 
acutum  Huds.,  92 
afflnc  Lindb.,  364 
albicans  Wahl.,  341 
alpinum  Huds.,  373 
apocarpum  L.,  14 1 
ircticum  R.  Br.,  352 
arg^nteum  L.,  376,  343 
alropurpureum  W.  &  M.,  371 
badium  Bruch,  366 
barbatum  Wils.,  370 
Barnesii  Wood,  372 
bicolor  Dicks.,  371 
blmum  Schreb.,  364 

,,      var.    araoenum    Warnst., 

3(>5 
Browntanum  Dicks.,  32 
casium  Villars,  71 
caespitfcium  L.,  366 

, ,  var.  Kumsi  Braithw. , 

366 
caUareum  Dicks.,  69 
callistomum  Dicks.,  89 
caloph^lluin  K.  Br.,  352 
capill^rc  L.,  368 

,,       var.    Ferchelii  B.   &   S., 

,,       var.  obconicum  Hvibn.,  369 
canari^nse  Brid.,  367 
canariense  Schp.,  367 
carnewn  L.,  340 
catenulatwn  Schp.,  339 
cernuum  B.  &  S.,  350 
cernuum  Lindb.,  356 
ciliatum  Dicks.,  174 
cinclidioides  Blytt,  386 
cirratuni  Hornsch.,  364 
claviger  Kaur. ,  376 
concinnktum  Spruce,  349 
coHoidewn  Dicks.,  259 
crispum  Ginel.,  264 
ctuuUatum  Schwaeg.,  336 


cuneifoliuin  Dicks.,  198 
cuspidatum  Schp.,  364 
cycloph^llum  B.  &  S.,  360,  33^ 
Daviesii  Dicks.,  172 
dealbatum  Dicks.,  305 
Dixoni  Card..  375 
Doniknum  Grev.,  369 
Duvalii  Voii,  359 
eUgans  Nees,  368 
erythroc^rpum  Schwaeg.,  370 
fillax  Mildc,  359 
fasciculart  Dicks,  301 
/aj«Vtt/ar<r  Schrad.,  165 
filif6rme  Dicks.,  349,  343. 
filum  Schp.,  JJ9 
flavescens  Dicks.,  82 
flextfolium  Dick.s.,  221 
flexiMsum  L.,  99 
Forsteri  Dicks.,  260 
fraji^le  Dicks.,  10 1 
fuivelium  Dicks.,  109 
gemmiparum  De  Nol.,  374 
gracile  Schleich. ,  340 
graciU  Wils.,  329 

Grtffithianum  Dicks  ,  284 
heicromallum  Dill.,  85 
inclinkium  Bland.,  355 
intermedium  Brid.,  365 
julaceum  Sm.,  349^  34J 
juli forme  Schp. ,  349 

Kuntei  Horn.sch.,  366 

lacuslre  Brid.,  354 

Lawersi^num  Thilil).,  357 

Lindbergii  Kaur  ,  $57 

Ludwigii  Sprang  ,  338 

lycopodioides  ll<K)k.,  384 

mamilUium  Lin<ib.,  354 

Marraiii  Wil.s.,  353 

Milde^num  lur.,  374 

montanwn  Lamarck,  65 

MUhlenb^ckii  B.  &  S.,  374 

mwale  L.,  200 

murkle  Wils  ,  372 

neodam^nse  Iizigs.,  363 

nudum  Dicks.,  292 

nutans  Schreb.,  335 

obconicum  Hornsch.,  369 

(Ederi  Gunn.,  315 

orin^anuniy  Bosw.,  359 

pd liens  Swariz,  358 

pall^scens  Schleich.,  365 

,,  var.  synoicum  Schiflf- 

ner,  365 

patens  Dicks.,  154 

paucifolium  Dicks.,  68 

pellucidum  L.,  81 

pendulum  Schp.,  350 

,,  var.  compactum  Schp.» 

351 
pilifert4tn  Dicks. ,  igr 
polyphyllum  Dicks.,  171 
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pomi forme  L.,  317 
prohferum  Sibth.,  377 
provinci^le  Philib.,  367 
pseudo-triqu^lrum     Schwaeg., 

363 
ptdvinatuvi  L.,  148 
purpuriscens  B.  &  S.,  353 
pusillum  Hedw.,  193 
pyriforme  L.,  299 
recurvifolium  Tayl. ,  222 
r6seum  Schreb.,  377 
ntbellum  Iloflfm.,  210 
rubens  Mitt.,  371 
rufescens  Dicks.,  88 
rufum  Ferg.,  354 
ruraU  L.,  205 
sanguineum  Brid.,  370 
ichisti  Gunn.,  no 
scoparium  L.,  115 
speciosum  Voit,  358 
spinosum  Voit,  38$ 
squarrosuttt  L.,  307 
Sttrtoni  Sc\\i^.^  370 
subulaium  L.,  201 
torqtuscens  B.  &  S.,  368 
iortuosum  L.,  243 
irichoides  L.,  306 
trunccUulnm  L.,  184 
turbinitum  Schwaeg.,  360 
„  var.  latifolium 

B.  &S..jj<P 
uligin6suin  B.  &  S.,  356 
undulatwn  L.,  34 
unguiculatum  Huds.,  219 
ventricosnm  Dicks.,  363 
verticillatum  L.,  235 
vi'ens  Swariz,  79 
viridissimum  Dicks.,  258 
viridulum  L.,  230 
Warneum  Bland.,  351 
7Jerii  Dicks.,  343 

BUXBAUMIACR^,  49 

Buxbaumia  Haller,  50  (XII.) 
aph^lla  L.,  51 
indusiata  Brid.,  51 

Camptotheoium  B.  &  s.,  437 

(UI.) 
lut^scens  B.  &  S.,  439,  443 

,,  vat\  fallax,  Breidl.,^^ 

nUens  Schp.,  440,  ^^7,  441 
serfceum  Kindb.,  M^,  40$^  436, 

,.    4S0.45' 
Campyhum  HatteriWv^^h,^  510 
hispidulutn    var.    Sommerfeltii 
Lindb.,  509 

Campy lopus  Brid.,  95  (XVI.) 

adusius  De  Not.,  los 
alpinus  B.  &  S.,  107 


atrovfrens  De  Not.,  103 

„  var.  ^^'i^^xi^Braitbw., 

103 
»«  v^x,  incurvaiusSxJat.^ 

104 

aurescens  Stirt.,  106 

brevif alius  Schp.,  96 

brevfpilus  Schp.,  105 

dtnsus  B.  &  S.,  loi 

nexu6sus  Brid.,  99 

,,         var.  major  Boul.,  99 
,,         var.   paludosus  Schp., 

.  ,     99 

frdgilis  B.  &  S.,  loi 
fulvo-viridis  Stirt.,  lob 
fuscoluleus  Stirt.,  97 
-^tt«// Stirt.,  98 
introfl^xus  Brid.,  104 
longipilus  Brid.,  103 
melaphanus  Stirt. ,  99 
Mu/lgrt  Jut.,  100 
paradoxus  Wils. ,  99 
polytrichoides  Dc  Not. ,  104 
purpurascens  Stirt.,  g8 
pyrif6r mis  Brid.,  100 

„  var,    Miillcri    Milde, 

100 
Schfmperi  Milde,  97 
setif61ius  Wils.,  102 
Sh^wii  Wils.,  loi 
subul^tus  Schp.,  96 

„  var,  elongatus  Bosw., 

97 
sympUctus  Stirt.,  g8 
iurfaceus  B.  &  S.,  100 
viridis  Lesq.  &  SuU.,  121 
zonatus  Mol.,  99 

Campylostelium  B.  &  s.,  173 

(XXIV.) 
saxicola  B.  &  S.,  173,  J^ 

Cathapinea  Ehrh.,  34,  47  (ix., 

angustita  Brid.,  36 
cr  {spa  James,  37 
Haussknechtii  Broth. ,  35 
kercynica  Ehrh.,  38 
ten^Ila  Rohl,  36 
undul^ta  W.  &  M.,  Z^^  382 

CatOSOOpium  Brid.,  313  (XL.) 
nfgritum  Brid.,  313,  6j,  2^2 

Cepatodon  BHd.  72(Xiii.) 

c6nicus  Lindb.,  73 

minor  Aust. ,  73 

purpureus  Brid.,  72,  77^20^ 

„  var,  brevifolius  Milde, 

73 
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Clnolldium  Swartz,  388(XLVIII.) 
st^^gium  Swartz,  3SS,  jSy 

CInOlIdOtUS      P.      Beauv.,     246 
(XXXII.) 
aquaticus  B.  &  S.,  24^ 
Brebfssoni  Husn.,  247,  20J 
fontinaloldes  P.  Beauv.,  248 

„  van  pseudo-aqua- 

ticus  Ingh.  24g 
ripiirius  Arnott,  247 

, ,         var.  terresiris  B.  &  S. ,  247 
CladocUum  uliginosum  Brid.,  356 

Cllmaoium  w.  &  m.  432  (Li.) 

dendroides  W.  &  M.,  433 
Conomitrium  fulianum  Mont.,  138 

ConOStomum  Swartz,  314  (XL.) 
boreiile  Swartz,  314 

COBOinodon  Spreng.,  i7o(XXIV.) 
cribr6sus  Spruce,  170,  14^ 
humilis  Milde,  lyo 
Patersoni  Ferg.,  lyo 

Cryph>eack.«,  395 

Cpyphsea  Mohr,  396  (XLix.) 

arborca  Lindb.,  396 
heteromilla  Mohr,  396 
Ctenidium  molluscum  Mitt.,  538 
ptocertimum  Mol.,  536 

Cyllndpotheoium  B.  &  s.,  433 

(LI.) 
concfnnum  Schp.,  433,  js^y  SSS 

Cynodontium  B.  &  S.,  75(Xiv., 

LXI.) 
Bruntoni  B.  &  S.,  76,  7^,  9^ 
graciUscens  Schp.,  78 

,,  var.  al)^stre  Schp., 

7* 

laxirete  Orebe,  78 
polyc^rpuni  Schp.,  77 

, ,  var.  lavifdia  Hagen , 

78 
„  var.  laxirtte  Dixon, 

78 

„  var.       strumiferum 

Schp.,  77 
schisti  Lindb.,  76 
strumfferum  De  Not.,  77 
subalpestre  Kindb.,  y8 
vfrens  Schp.,  79 

,,      var.    WahUnbergii   Schp., 

79 
Wahlenb^rgii  Ren.  &  Card,  79 

Daltonia  h.  &  T.,  401  (XLix.) 

splachno\des  H.  &  T.,  402 
DesmcUodon  cernuus  B.  &  S.,  196 


latifolius  B.  &  S. ,  797 
neroosus  B.  &  S.  197 
obliquus  B.  &  S.,  197 
systylius  B.  &  S.,  79/,  797 
Dichelyma  capillaceum  B.  &  S. ,  sgo 

Diohodontium  Schp.,  80  (Xiv.) 

flav^scens  Lindb,,  82,  222 
pel  lucid  urn  Schp.,  81,  97,  222 
,,  var.  j^rra/«w  Schp., 

82 

DlCRANACBiC,  ^4. 

Diopanella  Schp.,  84  (xv.) 

cervicul^ta  Schp.,  86 
crfspa  Schp.,  86,  60 
curvita  Schp.,  87 
Greville^na  Schp.,  89,  60 
heteromdlla  Schp.,  85 

„  var.     orthocarpa 

Hedw.,<R5 
ruf^scens  Schp.,  ^ 
Schreberi  Schp.,  90,  60 
secunda  Lindb.,  87 
sinuosa  Wils.,  216 
squarr6sa  Schp.,  90 
subulata  Schp.,  87 
viria  Schp..  88,  iji 

Diopanodontium  B.  &  s.,  io6 

(XVII.) 
circinatum  Schp.,  122 
longir6stre    B.  &  S.,    106,  64^ 
loj,  /2j,  124 
„  var.  alpinum  Milde, 

107,  gg,  J03 

Diopanoweisia  Lindb.,  93  (XV.) 

Bruntoni  Schp.,  76 
cirrita  Limib.,  93,  "/y^  121^  122 
compacta  Schp. ,  g4 
crfspula  Lindb.,  94,  fj,  146 
„  var.  atrata  N.  &  H.,  9/ 

Diopanum   Hedw.,   107  (xvii. 

XIX.)    • 
albicans  B.  &  S.,  124 
albidum  Brid.,  126 
ambiguum  Hedw.,  83 
Anderssoni  Schp.,  709 
arc  tic  um  Schp. ,  1 1 1 
aristatum  Schp.,  123 
asp^rulum  Miti.,  123,  707 
B^rgeri  Bland.,  113,^09 

,,         vctr.  com  pactum  Ren.  & 

Card.,  77^ 
BlyttiiVi.  &  S.,  no 
Bonje^ni  De  Not.,  114,  102 
Bruntoni  Smith,  76 
cerviculatum  Hedw.,  86 
congestum  Brid.,  118 
crispum  Ehrh.,  86 
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cttrvaium  Hedw.,  87 
ellipticum  Turn.,  162 
elongitum  Schleich.,  120 
falc^tum  Hedw.,  no 
flagellire  Hedw.,  121 
firagilifolium  Lindb.,  121 
fulv^Uum  Smith,  109 
fulvum  Hook.,  iig 
fusc^scens  Turn.,  117, 102 

, ,        var.  flexicaule  Wils. ,  xt8 

„         var.  robustum  B.  &  S., 

118 
groHUscens  W.  &  M.,  78 
Grevilleanum  B.  &  S.,  89 
groenlandicum  Brid.,  120 
hyperboreum  CM.,  roQ 
interruptum  Hedw.,  85 
introflexuni  Hedw.,  104 
m^jus  Turn.,  117 
in611c  Wils.,  Ill 
mont^num  Hedw.,  122,  9^ 
MUhlenbeckii  B.  &  S.,  ug 
osmundoides  Swartz,  134 
palustreB.  &  S.,  114 
polycarpwn  Ehrh.,  77 
pusillum  Hedw.,  86 
pyriforme  .Schultz,  lOO 
longif61iuni  Ehrh.,  124,  lOJ 
Sauteri  B.  &  S.,  124 
saxicola  W.  &  M.,  173 
schfsii  Lindb..  no 
Schraderi\M.  &  M.  n3 
Schreberi  Swartz,  90 
scoparium  Hedw.,  115 
Scotti^num  Turn.,  119 
secundum  Swartz,  87 
spadiceum  Zett.,  n6 
spurium  Hedw.,  113 
squarrosum  Schrad.,  90 
Stkrkei  W.  &  M.,  \\i 
strfctum  Schleich.,  )20 
strumifetum  Ehrh.,  77 
tenuijoHum  Bruch,  89 
trichodes  Wils. ,  92 
vartum  Hedw.,  ^ 
vfride  Lindb.,  /A 
uncin^tum  CM.,  122 
undulatum  Ehrh.,  112 
vifidnlum  Swaitz,  129 
Didytnodon  alpiiienus  Vent.,  2ti 
Camnsi  1 1  usn. ,  S3 
cordatus  Iwx .  y  209 
crenuiatus  Mitt.,  75 
cylindricus  B.  &  .S.,  239 
denudatus  Lindb.,  106 
flexicaults  Schleich.,  63 
fUxifolius  \\    &  T.,  221 

„  var.  gemmiferus  Schp., 

221 
frcigilis  Drumm.,  244 
gemmascens  Milt.,  221 
homomallus  Hedw.,  62 


loH»irostrum  Starke,  106 
luridus  Hornsch.,  209 
recut-vifolius  Wils.,  222 
rigidulus  Hedw.,  214 
rubeiius  B.  &  S.,  210 
rufus  Lorentz,  211 
sinucsus  Schp.,  216 

DIphysoium  Mohr,  52  (xn.) 

fo]i6sum  Mohr,  52 

„  var,  acutifolium  Lindb. ,. 

DlPLOLBPIDB^,  254 

„  acrocarp^^  255 

„  Plkurocarp^  389 

DlBOelium  Brid.,  291  (XXX VIL) 

nudum  Brid.,  292,  j/j 
Dissodon  splachnoides  Grev.  &  Arnott^ 

291 
Disiichium  B.  &  S.,  64 

capillaceum  B.  &  S.,  65 

, ,        var.  brevifolium  B.  &  S. , 

(>5 
inclinatum  B.  &  S.,  65 

DltPlOhum  Timm,  59  (XILXIIL,. 

LXL) 
Drumnwndi  Ferp.,  6j,  64 
flexicaule  Hampe,  63,  107 

„  var.    brevifolium 

Kindb ,  64 
homomdllum  Hampe,  62 
,,  var.    tonatum 

Lindb.,  62 
subul^tum  liampe,  63 
tenuifMium  Lindb.,  60,  90 
t6rtile  Lindb.,  60 
vaginans  Hampe,  61 
zonitum  Limpr.,  62 
Dryptodon  obtuius  Brid.,  148 

ENCALYPTACEiB,  249 

BnoalyptaSchreb.,  249(XXXII- 
^QQCHL). 
apophysata  N.  &  H.,  2^3 
ciliita  HofTm.,  252 
commuiata  N.  &  IL,  250 
procera  B.  &  S.,  2^4 
rhabdoc^rpa  Schwaeg.,  253 
streptocirpa  Hedw.,  253 
vulgaris  Hedw.,  251 

„         var,  laevigata  (Bruch)»ir5'ir 
„        var.  obtusifolia  (Funck), 

„        var.  pilifera  (Funck),  J5<7 
Eniodon  orthocarpus  Lindb.,  433 
Eniosihodon  ericetorum  CM.,  301 

Templetoni  Schwaeg.,  302 
Ephemerella  recurvi folia  Schp.,  297 
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Bphemepum  Hampe,  293 

,  (XXXVII,  LXIII.) 
cohserens  Hampe,  296 
intermedium  Mitt.,  295,  2gs 
minutissimum  Lindb.,  294 
recurvif61ium  Lindb.,  297 
serriitum  Hampe,  294,  sg^ 
sessile  Rabenh.,  296 
stellitum  Fhilib.,  295,  2^3 
stenophyllum  Schp.,  296 
tenerum  CM.,  293 
Epipterygium  Tote  ft  Lindb.,  342 
EMcladium  verticillatum  B.  &  S.,  235 

Buphynohium    b.  &  s.,   456 

(LIII-LV.,  LXIV.,  LXV.) 

abbrevi^tum  Schp.,  463 
airovirens  Klingg.,  462 
circin^tum  B.  &  S.,  469,  406 
cirr6sum  Jur.,  457,  ^jy,  557 
confer tum  Milde,  475,  ^50,  452, 
480 
„  var,  serrulatum  Brid., 

475 
crassin6rvium  B.  &  S.,  459,  4^2^ 

453 
„  var.    tenue 

Braithw.,  4Sg 

„  var,  turgescens 

Mol.,  4S9 
curvis^tum  Husn.,  464 
diversifolium  B.  &  S.,  470 
megapolit^num  Milde,  475 
meridionile  De  Not,  471 
murile  Milde,  474,  ^f^,  4S3 
myosuroides  Schp.,  466,  432 
„  var.   cavernanim 

Mol.,  467 
„  var.   debile 

Braithw.,  467 
,,  var,  filescens  Ren., 

4^ 
„  var.  rivulare  Holt, 

467,  410 
,,  var.    tenuinerve 

Kindb.,  46/7 
myurum  Dixon,  468,56^ 

„         var.  robusium  B.  &  S., 
469 
pilfferum  B.  &  S.,  458 
prael6ngum  Hobk.,  460 

,,  var.   Stokesii   Brid., 

461. 55<^ 
pralongum  B.  &  S.,  462 

„  var.   abbreviatum 

B.  &  S.,  463 
pumiluni  Schp.,  463,  494 
rotundif61ium  Milde,  476 
ruscif6rme  Milde,  473 

„  var,  inundatum  Brid., 

473 


ruscif6rme,  vw.  prolixum  Brid., 

,,  TMir.  prohxum  Turn., 

speci6sum  Schp.,  460 
Stokesii  B.  &  S.,  460 
striitulum  B.  &  S.,472 
striatum  B.  &  S.,  470,557 
strig6sum  B.  &  S.,  469 

„        var.  imbricatum  B.&S.,- 
470 

„         var.  pracox  Wahl. ,  4^0 

„         var.  scabrisetum  Grout,- 
46b 
Swiirtzii  Hobk.,  462 

„         var.  atrovirens  6.  &  S., 

4^3 
Teesdilei  Schp.,  464 
ten^llum  Milde,  465,  451 
Tommasinii  Sendtn. ,  ^57,  4S8 
Vaucheri  B.  &  S.,  ^57,  438 
vclutinoides  B.  &  S.,  459 
Ewsygodon  Sendtneri]yxx.^  260 

FlSSIDENTACKiC,   1 27 

FiMidens     Hedw.,     127    (XX. 

XXL) 
adiantoldes  Hedw.,  136 
BloxamiW\\%.,  128 
bryoldes  Hedw.,  131 

,,         var.  caspitans  Schp.,  132: 
collinus  Milt.,  /^ 
crdssipes  Wils.,  133 
Curn6wii  Milt.,  132 
decfpiens  De  Not.,  137 
exiguits  SuU.,  129 
cxilis  Hedw.,  128 
incurvus  Starke,  130 
mitiutulus  SuU.,  130 
Ortii  Lindb.,  ij2 
osmundoides  Hedw.,  134 
polyph^llus  Wils.,  135 
pusfllus  Wils.,  130 

„         var.  I.yiei  Braithw.,  129 
rivuUris  Spruce  132 
rufulus  B.  &S.,  134 
serrulatus  Brid.,  135 
tamarindi foil  Its  Wils.,  1 31 
taxif61ius  Hedw.,  137 
iequendamensis  .Milt.,  IJ2 
virfdulus,  Wahl.,  129 

, ,  var.  fontanus  Braithw. , 

133 
FONTINALACE^,  388 

Fontinalis  Dill,  390  PCLVIIL, 

LXIV.) 
antipyretica  L.,  391 
dalecarlica  B.  &  S.,  393 
Dfxoni  Card.,  394 
dol6sa  Card.,  392 


Digitized  by  VjOOQIC 


572 


INDEX. 


gracilis  Lindb.,  391 
nypnoides  Hartm.,  j^^,  ^95 
fulicma  Savi,  138 
Kindbergii  Ren.  &  Card.,  392 
penncUa  L.,  398 
seriiita  Lindb.,  395 
squamosa  L.,  393 

FDNARIACRyC,   291 

FunaPla  Schreb.,  300  (XXXVIII.) 
aiienuaia  Lindb.,  302 
calcirea  Wahl.,  302 
ericet6ruin  Dixon,  301 
fascicu^iris  Schp.,  301,  2gg 
flavicans  Michx.,  J04 
hibernica  Hook.,  302 
hygrom^trica  Sibth.,  303 

„  var,  calvescens  B. 

tnicr6stonia  B.  &  S.,  304 
Miihlenbergii'Y\xxTk,y  302 
obtusa  Lindb.,  301 
T^mpletoni  Smith,  302 
Ctorgia  Brownii  CM.,  32 
pellucida  Rabenh.,  31 

•GlyphomftPiuin     Brid.,     172 

(XXIV.) 
Daviesii  Brid.,  172 
poly phy Hum  Mitt,  171 
saxicola  Mitt.,  173 

GRIMMIACRiC,  139 

•GplmmiaEhrh.,i39(XXi-xxiii., 

LXII.) 
acictdaris  C.y[.^  163 
affinis  Lindb.,  166 
alp^stris  Schleich.,  158 
alpicola  Swartz,  142 
dnodon  B  &  S.,  144,  iji 
apocarpa  Hedw.,  141,  775 

„  var,  pumila  Schp.,  QS 

,,  var,  rivularis  W.  &  M., 

164^  24g 
aquatic  a  CM.,  1 64 
arenaria  Hanipe,  155 
atrata  Mielich.,  160,  i6j 
atrcrvirens  Smith,  197 
calyptrata  Hook,  759 
campesiris  Burchell,  158 
canescens  CSX.y  169 
commutiita   Hiibn.,  157,  163 
conf^rta  Funck,  143,  9-?,  77/ 

,,        var.   obtusifolia    Schp., 

'43 
contort  a  Schp.,  145,  95 
xribrosa  Hedw.,  170 
crinha  Brid.,  145,  777 
curvula  Bruch,  155 
decfpiens  Lindb.,  152 

„        var.    robusta   Braithw., 

152 


Doniina  Smith,  155 

,,         var.  sudetica  Wils.,  i^S 
edinetisis  Ferg.,  151 
eUtior  B.  &  S.,  153 
elliptica  Arnott,  162 
elongata  Kaulf.,  160 
fascicular: s  CM.,  1 65 
fun^lis  Schp..  146 
gracilis  Schleich.,  142 
H^rtmani  Schp.,  153,56^ 
hcterostickaC.lA.^  165 
homodfctyon  Dixon,  159 
hypnoides  Lindb.,  168 
incurva  Schwaeg.,  145 
leucoph^a  Grev.,  158 
marftima  Turn.,  144 
microcarpa  Lindb.,  167 
mont^na  B.  &  S.,  157 
Miihlenb^ckii  Schp.,  150 
orbicuUris  Bruch,  148 
ovalis  Lindb.,  156 
ov^ta  Schwaeg.,  156 

„      var.  cylindrica  Hiibn.,  757 
ovata  W.  &  M.,  157 
patens  B.  &  S.,  154,  164 
pennsylvanica  Schwaeg.,  t6o 
pruinosa  Wils.,  143 
pulvinita  Smith,  148 
ramulosa  Lindb.,  167 
recurvata  Hedw.,  69 
retr^cta  Stirt.,  562,  IJ4 

„        f/ar.  submutica  Stirt, 56^, 

'S4 
ritmlaris  Brid.,  142 
robiista  Ferg.,  152 
SchultziiViWs.,  152 
Stfrtoni  Schp.,  150 
subsquarr6sa  Wils.,  151,  562 
subsulcata  Limpr.,  1^8 
torqu^ta  Hoinsch.,  147 
trichoph]^lIa  Grev.,  149 
Ungeri  ]mx.^  158 
unfcolor  Hook.,  161 

Gymnocybe  palustris  Fries,  308 

„  var.  rarnosa  Lindb.,  ^og 

tur/^ida  Lindb.,  308 

Gymnosiomum    calcareum    N.   &   H., 
232 
compactum  Schleich.,  256 
curviroitre  Hedw.,  234 
Donianum  Smith,  66 
ericetorum  Bals.  &  De  Not,  301 
Heimii  Hedw.,  183 
imberbe  Smith,  175 
intermedium  Turn.,  185 
lapffonicum  Hedw.,  257 
microstomum  Hedw.,  228 
minuiulum  Schleich.,  187 
Mou^eotii  Bruch,  258 
riparium  Host,  247 
rupestre  Schleich. ,  233 
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sphan'cum  l^udw.»  299 
Unue  Schrad.,  232 
tortile  Schwaeg.,  229 
trichodes  W.  &  M.,  70 
vifidulum  Brid.,  232 
Wilsoni  Hook.,  186 
Gyrcmmia  tenuis  Schp. ,  232 

Habpodon  Schp.,  406  (XLIX.) 

Notarlsii  Schp.,  407 
perpusillus  Lindb.,  407 

HaPLOLEPIDE/E  v.    APLOLEPIDEi€. 

Hedwfsria  Ehrh.,  173  (XXIV). 

albicans  Lindb.,   174 
ciliita  Ehrh.,   174 

„        var.  secunda  Schp.,  ij^ 
imb^rbis  Spruce,  175 
Htdwigidium  imberbe  B.  &  S.,  175 

Helleodontium   Schwaeg.,  407 
(XLIX.) 
pulvinktum  Lindb.,  407,  413 

Hetepooladium  B.  &  S.,  418 

(L,  LXIV.) 
dim6rphum  B.  &  S.,  420 
heteropteroides  Best,  4ig 
heteriSpterum  B.  &  S.,  418,  418, 
464 

„  var.  fallax  Milde,  ^^, 

493 
„  var.  flaccidum  6.  &  S. 

4ig 
Macounii  Best,  4iig 
squarrosulum  Lindb.,  420 

HomaUa  Brid.,  400  (XLiX). 

trichomanoldes   B.   &  S.,  401, 
400 
Homalothecium  fallax  Philib.,  ^3<?,  440 
sericeum  B.  &  S.,  438 

HOOKERIACE^.,  401 

Hookepia  Tayl..  402  (XLIX.) 
Isete-vfrens  H.  &  T.,  402 

Hylooomium  B.  &  s.,  553  (LX.) 

brevir6stre  B.  &  S.,  557,  47' 
calvescens  Lindb.,  559 
16reum  B.  &  S.,  $$7*  S^f  4^9 
(?a/&<fjHSulI.,  556 
parietinum  Lindb.,  552 
proliferum  Lindb.,  554 
pyrenaicum  Lindb.,  556,  401) 
rug6sum  De  Not.,  560,^99 
spl6ndens  B.  &  S.  554 

„  var.    gracilius    Boul., 

5SS 
squarr6sum  B.  &  S.,  558 

,,  var.      subpinnatum 

Schp.,  559 


triqu^trum  B.  &  S.,  559,  j^7 

umbr^tum  B.  &  S.,  555 
Hymenoitomum  brachycarpuni  N.  &  H.,. 
228 

crispatum  N.  &  II.,  230 

microstomum  R.  Br.,  228 

rostellatum  Schp.,  227 

squarrosum  N.  &  H.,  228 

tortile  B.  &  S.,  229 
Hynunostylium  commutatum  Mitt.,  234 

Hyooomium  B.  &  s.,  454  (Liii.) 

flagelliire  B.  &  S.,  455.  i'JP 
Hypnace^,  431 

Hypnum    L.,    502    (LVI-lx.,. 

LXV.) 
abietinum  !«.,  424 
adiantoides  L.,  136 
aduncum  Hedw.,  ^\2^^2t 

, ,  var,  attenuatum  Boul . , 

5'3 
,,  var.  hamatum  Schp., 

516 

aduncum  L. ,  521, 5/^ 
albicans  Neck.,  443 
algirianum  Brid.,  465 
aiopecurum  L.,  410 
strcticum  Sommerf.,  544 
arcuatum  Lindb.,  533 
cUrovirens  auct.,  421 
cUrovirens  Dicks.,  421 
atrcmrens  Swartz,  463 
attenuatum  Schreb.,  415 
Bamb^rgeri  Schp.,  536 
Blandovii  W.  &  M.,  426 
Breadalbense  F.  B.  White,  S^ 
Breidleri  Jur.,  550 
breviro^ire  Ehrh.,  557 
bryoides  L.,  131 
caspitosum  Wils.,  452 
callfchroum  Brid.,  435 
calvescens  Wils.,  559 
campestre  Bruch,  445 
canari^nse  Mitt.,  537 
capillifolium  Warnst.,  j/o,  ^4g 
catenulatum  Brid.,  422 
chrysoph^llum  Brid.,  508 
circinile  llook.,  538 
circincUum  Brid.,  469 
cirrosum  Schwaeg.,  457 
commutatum  Hedw.,  525,  427 j 

500 
compactum  CM.,  492 
cotnplanalum  L.,  400 
concinnum  De  Not.,  433 
confer  turn  Dicks.,  475 
confervoides  Brid.,  492 
cordif61ium  Hedw.,  549 
Cossoni  Schp. ,  524 
crassinervium  Tayl.,  459 


Digitized  by  VjOOQIC 


.574 


INDEX. 


crispum  L.,  398 
crista-castr^nsis  L.,  540 
croceum  Tayl.,  540 
cupressiforme  L.,  529 

„  var,  elatum  B.  &  S., 

435 
,,  var.  filiforme  Brid., 

478 
„         var.  longirostre  Schp., 

„  var.   resupinatum 

Schp.,  436,  437 

curtipendtdum  L.,  408 

curtum  Lindb.,  447 

curvicauU]MX.^  5C» 

curvisetum  Brid.,  464 

cuspidatum  L.,  552,  434^ S^3 

delicatulum  Hedw.,  429 

demissum  Wils.,  477 

dendroides  L.,  433 

denticulatum  L.,  485 

depressum  Bruch-,  480 

dilat^tum  Wils.,  544 

dinwrphum  Brid.,  420 

eUgans  Hook.,  481 

el6des  Spruce,  506,  ^5/,  soo 

eug^rium  Schp.,  545,  452 

exannuUtum  GUmb.,  520 

„  var.  Rota  Schp.,  521 

falcatum  Brid.,  525 

„  var.  virescens  Schp.,  joo 

aiamentosum  Dicks.,  421 

aiicinum  L.,  498 

filiforme  Timm,  417 

flagellare  Dicks.,  455 

fluitans  L.,  517 

,,        var.    brachydktyon  Ren., 

520 
„        \9iX.  falcifclium  Ren.,  521 
„        var.  paludosum  Sanio,  518 
,,         var.  pinnatum  Boul.,  520 
„        var,   squalidum    Ren.    & 

Dixon  S18 
„         var.  stenophyllum  (Wils.), 

duviattU  Swartz,  498 
fontinaloides  Lam.,  248 
Formianuni  Schp. ,  499 
gigdnteum  Schp.,  550 
ghciale  Hartm.,  448 
glareosum  Brucb,  443 
gracile  Dill.,  405 
Hilleri  Linn,  fil.,  510 
hamifolium  Schp.,  516 
hamul6sum  B.  &  S.,  534 
heUropietum  Spruce,  418, 563 
ffeuJleri]\XT.,  534 
hians  Hedw.,  ^3 
hispfduluni  Brid.,/09 

„  var.   Sommerf^ltii 

Myr.,  509,  494y  563 
Hochsietteri  Schp.,  434 


illecebrum  Schwaeg.,  453 

imp6nens  Hedw.,  532 

incur vatum   Schrad.,    528,  436^ 

484 
intermedium  Lindb.,  524 
irrigaium  Zetl.,  526 
irriguum  Hook.  &  Wils.,  497 
julaceum  VilL,  412 
latifolium  Lindb.,  44J 
litoreum  De  Not.,  465 
loreum  L.,  557 
lucens  L.,  403 
luUscens  Iluds.,  439 
lycopodioldes  Schwaeg.,  516 
nugapolitanum  Bland.,  475 
meridionale  Schp.,  471 
micam  Swartz,  4:78 
micans  Wils.,  478 
Mildeanum  Schp.,  444 
m611e  Dicks.,  543 
moUdscum  Hedw.,  538,  453 

„  var.    croceum    (TayL), 

540 

, ,  var.  erectum  Schp. , 33^ 

„  var.   squarrosulum 

Boul.,/^ 
montanum  Wils.,/^/ 
morense  Schleich. ,  404 
Muklendechi  HsLtim.,  485 
myosuroides  L.,  466 
myurum  Poll.,  468 
niiens  Schreb.,  440 
Miiiduium  Wahl.,  484 
Notarisii  Boul. ,  427, 323 
Novm-Casarde  Aust.,  478 
ochriiceum  Turn.,  545,  433 

„  var.   complanatum 

Milde,  346 
pcUlidirostre  Braun,  463 
paldstre  Huds.,  541 

„  var,  julaceum   B.  &  S.» 

,,  var,    laxum    B.   &   S. 

Pati^ntise  Lindb.,  533 
piliferum  Schreb.,  458 
plicatile  (Mitt.),  ^j^ 
plicatum  Schleich.,  442 
plumosum  L.,  444 
plumosum  Swartz,  451,  444 
pol^gamum  Schp.,  506 
polym6rphum  Heidw., 509 
polymorphum  Wils.,  509 
popuUum  Hedw.,  450 
pralongum  L.,  460 

„  var.  Stokesii  Brid.,  461 

prat^nse  Koch,  333 
proc^rrimum  Mol.,  536 
proiensum  Brid.,  507 
pseudo-pivmosum  Brid.,  451 
ptilchellum  Dicks.,  483 
pumilum  Wils.,  463 
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purum  L.,  453 

pyrenaicum  Spruce,  556 

radkale  1*.  Beauv. ,  4g6 

recogmtum  Hedw.,  429 

refiexum  W.  &  M.,  449 

resupincUum  Wils.,  530 

revolutum  Lindb.,  534 

rev61vens  Swartz,  523 

,,  var.  Cossani  Ktn,,  ^24 

Richardsoni  (Mitt.),  S49, 550 

ripkriuni  L.,  504,^95 

rivulare  Bruch,  446 

rotundifolium  Scop.,  476 

rufescens  Dicks.,  436 

ru.oosutn  Ehrb.,  560 

rupestre  F.  B.  White,  S3^ 

ruscifoltum  Neck.,  473 

rusciforme  Wcis,  473 

rutcUfuium  L.,  445 

salebrosum  Hoffm.,  444 

sarment6sum  Wabl.,  551 

,,  vcw.    fallaciosum 

Milde,  S5' 
„  var,  molle  Holt,  55/ 

, ,  var,  subfla  vum  Ferg. , 

55' 
scabiellum  Mitt.,  465 
Schimperianum  Lorentz,  543 
SchUicJuri  Hedw.  fil.,  463 
Scbrebcri  Willd.,  552,  434,  454, 

555 
sciuroides  L.,  404 
scorpioides  L.,  546 
S^ndlneri  Scbp.,  515 

,,  var.     Wtlsoni   Scbp., 

S16 

sertceum  L.,  438 
serpens  L.,  493 

,,        var.  compactum  Hook.,  492 
sertulaium  Hedw.,  47$ 
silesiacum  Selig.,  484 
Smithii  Dicks.,  416 
Sommerfeltii  Myr.,  509,56^ 
speciosum  Brid.,  460 
spUndens  Hedw.,  554 
squarrosum  L.,  558 
Starkei  Brid.,  447 
stellatum  Schreb.,  507 
Sfokesit  Turn,  f  461 
stramfneum  Dicks.,  548 
strtalulum  Spruce,  472 
striatum  Schreb.,  470 
strigosum  Hoffm.,  469 
subspharicarpon  Schleich.,  542 
sulcatum  Schp.,  527 

,,        var,  subsulcatum  Schp., 

527 
Swartzii  Turn.,  462 
sylvaticum  L.,  487 
tamariscifmm  Hedw.,  428 
iaxifoliutn  L.,  137 
leesdalei  Smith,  464 


terultum  Dicks.,  465 
irichodes  Brid.,  500 
trickoides  Neck.,  440 
trichomanoides  Schreb.,  401 
trif4rium  W.  &  M.,  548 
triquetrum  L.,  559 
lurgescens  Schp.,  549 
turgidum  Wahl.,  308 
utnbratum  Ehrh.,  555 
uncin^tum  Hedw.,  521 

,,  z'ar.  plumosum  Schp., 

522 
undulatum  L ,  489 
Vallis-elausa  Brid.,  499 
velutinum  L.,  450 
vernic6sum  Lindb.,  522 
viride  Lam.,  450 
vitictdosum  L.,  415 
Wflsoni  Schp.,  516 
Isopterygium  depressum  MitL,  480 
elegatis  Lindb.,  481 
Muelleri  Lindb.,  482 
pratense  Lindb.,  5jj 
^mlchellum  Lindb.,  483 

„  var.    nitidum    Lindb., 

484 
repens  Lindb.,  484 
Isothecium  B.  &  S.,  456 
apiculatum  HUbn.,  412 
myosuroides  Brid.,  466 

,,  var.    minus    Braithw., 

468 
myurum  Brid.,  468,56^ 
viviparum  Lindb.,  468 
Lcersia  alpina  Lindb.,  250 
ciliata  Hedw.,  252 
cofUorla  Lindb.,  253 
exsttnctoria  Leyss.,  251 
laciniata  Hedw.,  252 
lanceolaia  Hedw.,  190 
rhabdocarpa  Lindb.,  253 

Leptobpyum  Wiis.,  330  (XLi.) 

minus  Philib.,  330 
pyriforme  Wils.,  330,^-^9 

Leptodon  Mohr,  416  (L.) 
Smfthii  Mohr,  416 

LeptOdontium      Hampe,      220 

(XXX.) 

flexif^lium  Hampe,  221,  82 
gemm^scens  Braithw.,  221 
recurvif61ium  Lindb.,  222 
Leptotrichumflexicaule  Hampe,  63 
,»  „  var.  densum 

Schp.,  64 
glaucescens  Hampe,  71 
homomallum  Hampe,  62 
subukUum  Hampe,  63 
tortile  Hampe,  60 
vaginans  Schp.,  61 


Digitized  by  VjOOQIC 


576 


INDEX. 


Lescuraa  striata  B.  &  S.,  423 
Lbskbacb^,  411 

Leskea  Hedw.,  412  (L.) 

catenulata  Mitt.,  422 
intricaia  Hartm.,  437 
latebricola  Wils.,  489 
nerv6sa  Myr.,  413,  421 
patefis  Lindb.,  421 
pliifera  Swartz,  483 
poly  ant  ha  Hedw.,  485 
poly  car  pa  Ehrh.,  413,  408,  41s 

, ,         var.  paludosa  Schp. ,  413 
pulvinata  Wahl.,  407 
Sprucei  Bruch,  491 
varia  Hedw.,  496 
Lesquereuxia  atrovirens  Braithw.,  421 
filament osa  Lindb.,  421 
plicaia  Lindb.,  442 
saxicola  Milde,  423 
striata  Braithw.,  423 

Leuoobpyum  Hampe,  125  (XLK.) 

dlbidum  Lindb.,  126 
glaucum  Schp.,  125 
minus  Hampe,  126 

LEUCODONTACEyt,  403 

LieuOOdon  Schwaeg.,  404  (XLIX.) 

brachypus  Brid.,  40s 

immersus  Lindb.,  40s 

Lagurus  var.  borealis  Wils. ,  434 

sciuroldes  Schwaeg.,  404,  41^ 
Umnobium  eugyrium  B.  &  S. ,  545 
Meesea  trichodes  Spruce,  306 

Mbbsiacb>«,  304 

Meesia  Hedw.,  305  (XXXIX.) 

alpina  Funck,  306 

demissa  Homsch.,  344 

minor  Brid.,  306 

trichoides  Spruce,  306,  30s 

triquetra  Angstr.,  job 

uliginosa  Hedw.,  306 
Mielichhoferia  elongaia  Homsch.,  328 

nitida  Homsch.,  328 
MilduUa  Linipr.,  183 

Mnlum  L.,  377  (XLVI-XLVIIL, 
LXIV.) 
afHne Bland.,  379 
androgynum  L.,  310 
annotinum  L.,  336 
arcuatum  Dicks.,  326 
Blyttii  B.  &S.,j<y6 
cinclidio\des  HUbn.,  386 
cirrhaium  L.,  93 
crudum  L.,  334 
cuspidatum  Hedw.,  380 
cuspidatum   Neck.,   379,  380 
cyclophyllum  Schwaeg.,  360 


fasciculare  Brid.,  309 

fontanum  L.,  321 

glaciate  Schltich..  341 

h6rnum  L.,  Z^'^i  3^t  309 

hvgrometricum  L.,  303 

insigne  Mitt.,  j<ft? 

lacustre  Bland. ,  354 

lanaium  P.  Beau  v.,  376 

laiifolium  Schleich.,  361 

lycopodi.oldes  Schwaeg.,  384 

marginatum  P.  Beauv.,  383 

orthorrh^nchum  B.  &  S.,  385. 

osmundaceum  Dicks.,  283 

palustre  L.,  308 

pellucidum  L.,  31 

pseudO'punctatum  B.  &  S.,  387 

pseudo-triquetrum  Hedw.,  363 

punciktum  L.,  Z^7i3^9 

purpureum  L.,  72 

pyriforme  L.,  330 

ripariuni  Mitt.,  384 

roseum  Weis,  377 

rostratum  Schrad.,  380 

rugicum  Laur.,  379 

Seligeri]^^x.,  yjK) 

serraiunn  .Schrad.,  383 

silvaticum  Lindb.,  380 

spin6sum  Schwaeg.,  385,^77^ 

spinulosum  B.  &  S.,  j^ 

stellare  Reich.,  386 

subglob6sum  B.  &  S.,  387 

turbinatUm  Hedw.,  360 

undulsltum  L.,  381,  j^* 
Mollia  Schrank,  223 

aruginosa  Lindb.,  233 

brachydontia  Lindb.,  238 

biexnfolia  Braithw.,  237 

calcarea  Lindb.,  232 

crispa  Lindb.,  224 

cri sputa  Lindb.,  234 

fiavoT'irens  Lindb.,  241 

fragilis  Lindb.,  244 

Haggartii  Stirt.,  jrj 

hibertiica  Lindb.,  240 

inclinata  Lindb.,  242 

littoralis  Braithw.,  238 

lutescens  Lindb.,  23^ 

microstoma  Lindb.,  228 

Mittenii  Braithw.,  226 

multicapsularis  Braithw.,  226- 

nitida  Lindb.,  242 

rostellctta  Lindb.,  227 

mtilans  Lindb.,  231 

squarrosa  Lindb.,  228 

tcnuirostris  Lindb.,  239 

tenuis  Lindb.,  232 

tortilis  Braithw.,  229 

tortuosa  Schrank,  243 

verticillata  Lindb.,  235 

viriduia  Lindb.,  230 
Myrinia  .Schp.,  407 

pulvincLia  Schp. ,  407 
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MyupellaB.  &  s.,411  (L.>  LXIV.) 

apicul^ta  B.  &  S.,  412 
careyana  Sull.,  41^ 
jul^cea  B.  &  S.,  412 
Ufurrima  Lindb.,  412 

Myupium  Schp.,  434  (Ll.) 

Hebridirum  Schp.,  434,  J^^? 

NanomftPium  Llndb.,  292 

(XXXVII.) 
t^nerum  Lindb.,  293,  2^6 

NBCKBRACBiE,  397 

Neokepa  Hedw.,  397  (XLIX.) 

complan^ta  Hiibn.,  400,  401 
crfspa  Hedw.,  398,  480 
heteramcUla  Hedw.,  396 
penn^ta  Hedw.,  3^ 
PhUippeana  B.  A  S.,  399 
pumila  Hedw.,  399 
splcuJmoides  Smith,  402 

NbM ATODONTB^  30 

Oetodfoepaa  Brid.,  i38(LXll.) 

juli^num  Brid.,  138 

<EdlpodlUin   Schwaeg.,   284 
(XXXVI.) 
Griffithi^num  Schwaeg.,  284 

OllfiTOtPlohum     De    Caud.,     38 
(IX.) 

herc^nicum  Lam.,  38 

incurvum  Lindb.,  38 
Onialia  B.  &  S.,  v.  Homalia,  400 
Oncopkorus  Bruntoni  Lindb.,  76 

crenulatus  Braithw.,  75 

crispcUtis  Lindb.,  75 

grcuiUscens  Schp.,  78 

polycarpoides  Slirt..  78 

polycarpus  Brid.,  77 

striatus  Lindb.,  74 

strumifer  Brid.,  77 

virens  Brid.,  79 

WahUnbergii  Brid.,  79 

Opea«  Brid.,  328  (XLL) 
Martiana  Brid.,  j-?*? 
Mielichh6feri  Brid.,  328 

„  var.   compacta 

Braithw.,  328 
Oreoweisia  serrulata  Schp.,  80 

Opthodontlum  Schwa^.,  329 

(XLI.) 
gr^cile  Schwaeg.,  329,3^0 
Ortlwpyxis  androgyna  P.  Beaav.,  310 

Opthotheoium    B.  &  s.,   436 

(U.) 
binervulum  Mol.,  437 

LI 


intricatum  B.  &  S.,  437 
ruf^scens  B.  &  S.,  436 

ORTHOTRICHACKiC,  255 

OPthOtPlOhum       Hedw.,       268 
(XXXIV-XXXVI.) 
afflne  Schrad.,  277 
an6malum  Hedw.,  272 
calvescens  Wils.,  266 
cupuUtum  Hoffm..  273 
diaphanum  Schrad.,  282 
Drummondii  Hook.  &  Grev.,  263 
/o^ZflJc  Schp.,  279 
fastigiaium  Bruch,  277 
Franzonianum  De  Not.,  272 
gymnostomum  Bruch,  28 j 
Hutchinsia  Smith,  267 
leiocarpum  B.  &  S.,  275 
Ludwigii  Brid.,  262 
Ly^Ilii  H.  &T.,  275 
negiectum  Schp. ,  277 
obtusif6lium  Schrad.,  282 
pollens  Bruch,  280 
patens  Bruch,  280 
pulch^llum  Smith,  281,  260 
„  var.    Winteri 

Braithw.,  281 
pumilum  Swartz,  27^ 
rivuUre  Turn.,  278,  24g 
rup^re  Schleich.,  271 

,,         Twr.  rupincola  Hiibn.,  ^^ 
„         var,    Sehlmeyeri    Schp., 

Schfmperi  Hamm.,  279 
Shiwii  Wils.,  274 
Shawii  De  Not.,  272 
speci6sum  Nees,  276 
Sprucei  Mont.,  278 
stramfneum  Hornsch.,  279 
striatum    Hedw.,  275 
Sturmii  Flornsch.,  272 
ten^llum  Bruch,  280 
Winteri  Schp.,  281 

Paludella  Ehrh.,  306  (xxxix.) 

squarr^sa  Brid.,  307 
Pharomitrium  subsessile  Schp.,  igj 

PhasOUm  Schreb.,  178  (XXV.) 
acaulon  L.,  179 
€Utemifolium  Dicks.,  56 
altemifolium  Kaulf.,  58 
badium  Voit,  180 
bryoides  Dicks.,  183 
cokcerens  Hedw.,  296 
crispum  Hedw.,  224 
curvic6lle  Ehrh.,  180,  182 
curvisetum  Dicks.,  179 
cuspiditum  Schreb.,    179,   183^ 

2Q8 

Floerkeiinum  W.  &  M.,  179 
mtUticapsulare  Smith,  226 
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muticum  Schreb.,  177 
patens  Iledw.,  298 
piliferum  Schreb.,  179 
rectum  With.,  182 
recurvifolium  Dicks. ,  297 
lostellatum  Brid.,  227 
Schreberianum  Dicks.,  179 
serratum  Schreb.,  294 
sessile  B.  &  S.,  296 
stricium  Dicks.,  57 
subulatum  Huds.,  58 
tenerum  Bruch,  293 
triquetrum  Spruce,  178 

PhllonOtlS  Brid.,  318  (XL.XLI.) 
adpr^ssa  Ferg.,  323 
alpicola  Jur.,  ^22 
Arnellii  Husn.,  jif^ 
C2espit6sa  Wils.,  323 
calc^rea  Schp.,  324 
capilliris  Lindb.,  325 
font  ana  Brid.,  321 

,,        var.   capillaris  Braithw., 

325 
,,        var,    gracilescens  Schp., 
322 
lojca  Limpr.,  322 
marchica  Brid. ,  J2jy  326 
rfgida  Brid.,  320 
Kyani  Philib.,  j.?^ 
seriata  Mitt.,  324 
Wflsoni  Braithw.,  319 

Physoomitpella  B.  &  s.,  297 

(XXXVII.) 
pdtens  B.  &S.,298 

Physoomftpium     Brid.,    298 

(XXXVIII.) 
fascictilare  FUmr.,  301 
pyrif6rme  Brid.,  22^,30/ 

sphaericum  Brid.,  299 
tetragonum  Fiirnr.,  2^ 

Plasriobpyum    Lindb.,    342 

demfssum  Lindb.,  344 

Z  i  e  r  i  i  Lindb. ,  343,  j^,  J76 

PlafiTlotheolum  B.  &  s.,  47S 

(LV.,  LXV.) 
fiarrerianum  Spruce,  481 
demissum  Dixon,  477 
denticulitum  B.  &  S.,  485 

„  var,  densum  Schp. , 

486 
,,  var.  Donii  Lindb., 

486 
,,  sub-spec,  sulcatum 

Spruce,  485 
depressum  Dixon,  480 
^legans  SuU.,  481,  JJ<? 


latebrfcola  B.  &  S.,  489 
Miihlenb^ckii  B.  &  S.,  485,  ^77 
nitidulum  B.  &  S.,  484 
piHferum,  B.  &  S.  483 
pulch^llum  B.  &  S.,  483,  vfJ7» 

509^529 
MUllerianum  Schp.,  482 
sil^siacum  B.  &  S.,  484 
silv^ticum  B.  &  S.,  487 

„  var.   orthocladum 

Schp.,  4J88 

,,  var.     Roesii    Lindb., 

487 
striatellum  Lindb.,  485 
succulenium  Lindb.,  488 
Suilivafttia  Schp.,  487 
unduUtum  B.  &  S.,  489 

Pleupidium  Brid.,  57  (xn.) 

alternir61iura  Kabenh.,  58,56 
axil  la  re  Lindb.,  57,56 
nitidum  Rahenh.,  57 
subulatum  Rabenh.,  58 

PleUPOOhSBte   Lindb.,    245 

(xxxn.) 

squarr6sa  Lindb.,  245 
Pleuropus  sertceus  Dixon,  438,  438 
Plfurosygodon  astivus  Lindb.,  256 
Pogonaium  aloides  P.  Beauv. ,  41 

„  var.    defluens    Brid., 

41 

alptnum  Rohl,  43 

,,  var.  arcticum  Brid.,  43 

nanum  P.  Beauv.,  40 

umigerum  P.  Beauv.,  42 

„  var.  humile  Brid.,  42 

Pohlia  acuminata  Mornsch.,  333 

albicans  Lindb.,  341 

annotina  Lindb.,  336 

brcuhycarpa  Hornsch.,  332 

carnea  Lindb.,  340 

commutcUa  Lindb.,  339 

cruda  Lindb.,  334 

cucullata  Bruch,  336 

el&ngata  Hedw.,  333 

gracilis  Lindb.  340 

inclittata  Swartz,  355 

Ludwigii  Lindb.,  338 

nutans  Lindb.,  335 

polymorpha  Hornsch.,  332 

proligera  Lindb.,  337 

purpurascens  R.  Br.,  353 

POLYTRICHACR«,   33 

PolytPlchum  DiiL,  39  (X.,  XL) 

aloides  Hedw.,  41 

alpinum  L.,  43 

attetiuatum  Menz.,  47 

boreale  Kindb.,  4^ 

capillare  Rich.,  42  \ 
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commune  L.,  48 

, ,      var.  fastigiatwn  Bra^th w. , 
48,  4g 
Dicksoni  Turn.,  41 
form^sum  Hedw.,  47 

,,  var.    pallidisetum 

B.  &S..-^7 
grdcile  Dicks.,  46 
Hoppei  Hornsch..  4^ 
juniperinum  Willd..  45 

„  var.   alpinum 

B.  &S.,-^j: 
nanum  Neck..  40 
ohioense  Ren.  &  Card.,  ^7 
perigoniale  Michx.,  48 
pilfferum  Schreb.,  44,  /oj 
septentrionale  Swartz,  43 
sexangul^re  Florke,  44 
silvaticum  VIenz.,  43 
strfctum  Banks,  45 
subrotundum  Huds.,  40 
urnfgerum  L.,  42 

POPOtPlohum  Brid.,  409  (L.) 
alopecurum  Mitt.,  410,  126^  41J 
angustif61ium  Dixon,  411 

Pottla    Ehrh.,    180  (XXV-XXVL, 

LXV.) 
asp^rula  Mitt.,  187 
bryo\des  Mitt.,  183,  179 

„        var.  pilifera  B.  &  S.  i8s 
csespit6sa  CM.,  189 
cavifoUa  Ehrh.,  193 
commut^ta  Linipr.,  188 
crin\ta  Wils.,  186 
curvirostris  Ehrh.,  234 
He\mii  Furnr.,  185 
intermedia  Flirnr.*,  185 
lanceoUta  CM.,  190,  igS^  212 
,,         var.  gymnostoma 

Schp.,  185 
latif61ia  CM.,  190 

,,        var.  pilifera  Schp.,  79/, 

littoralis  Mitt.,  185 
minutula  Fiirnr.,  187 
r^cta  Mitt.,  182 
Ryani  Philib.,  184 
Starke^na  CM.,  189 
Starkei  var.  Davallii  Lindb. ,  187 
trufuata  Fiirnr.,  184 
trunciLtula  Lindb.,  184,  2^ 
viridif6lia  Mitt.,  186,  igg 
Wilsoni  B.  &  S.,  186,  igg 

Pseudoleskea  B.  &  s.,  420  (L., 

LXIV.) 
atrovfrens  B.  &  S.,  421,  414 

, ,  var.  Blamentosa  Boal. , 

421 
catenulata  B.  &  S.,  422 


pdtens  Limpr.,  421,  414 
rigescens  Lindb.,  42^ 
stenophylla  Ren.  &  Card.,  423 
striata  Dixon,  423,  414^  4^1 

Pteriffynandpum  Hedw.,  417 

(L.) 
filif6rme  Hedw.,  417,  406 

„         var.    decipiens    Limpr., 
418 
,,        var.   heteropterum 
B.  &  S.,  420 
heteropterum  Brid.,  418 
longifolium  Schleich.,  414 

PtePOSTOnlum   Swartz,   405 
(XLIX.) 
grdcile  Swartz,  405,  41 8 y  46^ 
„        var.   cavernarum    rteffer, 
406 
heteropterum  Bruch,  563 
nervosum  Schwaeg.,  413 
omithopodiotdes  Lindb.,  405 
striatum  Schwaeg.,  423 

PtepyfiTophyllum  Brid.,  403 

(XLIX.) 
lucens  Brid.,  403,  403 
Ptilium  crista-castrensis  De  Not. ,  540 
Ptychodium pliccUum  Schp.,  442 

PtychomitPlum  b.  &  s.»  171 

(XXIV.) 
polyph^llum  Fiirnr.,  171 

Pylaisla  B.  &  s.  435  (Li-) 

polydntha   B.    &   S.,   435»   437^ 

S^^  53' 
Pyramidula  tetragona  Brid.,  2g8 
Raphidostegiuni  B.  &  S.,  4jy 

Rhabdowelsla   B.   &  s.,    74 

(XIV.) 
crenul^ta  Jameson,  75 
denticulaia  B.  &  S.,  75 
ftigax  B.  &S.,  74 

RhaoomitPium  Brid.,  i6i 

(XXIII-XXIV.) 
acicuUre  Brid.,  163 

,,       var.  denticulatum  B.&S.9 

164 
can^scens  Brid.,  169 
elHpticum  B.  &  S.,  162,  161 
fasciculare  Brid.,  165 
heter6stichum  Brid.,  165,  lys 
lanugin6sum  Brid.,  168 
microcarpon  Brid.,  167  bis 
obtusum  Lindb.,  164 
,     patens  IlUbn.,  154 

prot^nsum  Braun,  164,  1^4 
ramu]6sum  Lindb.,  167 
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sudeticam  B.  &  S.,  167 

,,  var,  validius  Jur.,  /<5jr 

Rhynchostegium  B.  &  S.,  456,  ^6 
conferiutn  B.  &  S.,  475 
curvisetum  Schp.,  464 
demissum  B.  &  S.,  477 
depressum  B.  &  S.,  480,  4^g 
nugapolitanum  B.  &  S.,  475 
muraU  B.  &  S.,  474 
Nova-Casarea  Aust.,  478 
1  otuncUfolium  B.  &  S.,  476 
ruscifarme  B.  &  S.,  473 
tenellum  B.  &  S.,  465 

SSBlanla  Lindb.,  71  (XIII.) 
csesia  Lindb.,  71 

SCHISTOSTEGACEiE,   283 

Sohlstosteflra    Mohr,    283 

(XXXVI.) 
osmund^cea  Mohr,  283 
Sderopodium  cctspitosum  B.  &  S.,  452 
ilUcebrum  B.  &  S.,  453 

SeUsrepla  B.  &  s.,  66  (XIII.) 

acutif6lia  Lindb.,  67,  562 
calcarea  B.  &  S.,  69 
Doni^naCM.,  66 
paucif61ia  Carruth.,  68,  yo 
pusflla  B.  &  S.,  67,  562 

„         var.  acutifolia  Schp.,  67 
recurvkta  B.  &  S.,  69,  //j 
setacea  Lindb.,  69 
subcemua  Schp.,  68 
trifaria  Lindb.,  68 
trfsticha  B.  &  S.,  68 

Sematophyllum     Mitt.,    476 

(LV.TllX.) 
demfssum  Mitt.,  477,  480 
mfcans  Braithw.,  478 

,,        var.  badense  Herrog,  ^<y 
Spharangium  muticum  CM.,  177 
triqiuirum  Schp.,  178 

SPHAGNACEiE,  I 

Sphasrnum  Dill.,  4  (Vi.vin., 

LXI.) 
acutif61ium  Ehrh.,  iS^StS" 
Austini  Sull.,  8 
balticum  Kuss.,  22 
centrale  Jens.,  6 
compactum  De  Cand.,  9 

„         var.  rigidum  Nees,  8 
contortum  Schultz,  10 
crassicladum  Warnst.,  12 
cuspid^tum  Ehrh.,  22 

,,  var.   serrulatum 

Schlieph.,  23 
cyclophyllum  Sull.  &  Lesq.,  12 


cyinbif6lium  Ehrh.,  5 

„  var.   papilUswn 

Schp.,  7 
degenerans  Warnst.,  6 
fimbri^tum  Wils.,  19 

„  var.    robustum 

Braithw.,  i^ 
fuscum  Klingg.,  17 
Girgens6hnii  Russ.,  18 

,,  var.   coryphseum^ 

Russ.,  ig 
intermedium  Hoifm.,  20 

„  var.    riparium 

Lindb.,  21 
lariclnum  Spruce  12 

„  var.    teretiusculum 

Lindb.,  ij 
Lindb^rgii  Schp.,  20 

„  var.  fuscescens 

Warnst.,  20 
„  var.   immersum 

Warnst.,  20 
m^diiim  Limpr.,  6 
m611eSull.,  15 

„      var.  Mulleri  Braithw.,  75 
moUuscum  Bruch,  9 
Mu/Uri  Schp. ,  /j 
papiI16sum  Lindb.,  7 

„  var.  laeve  Warnst.,  7" 

,,         var.  suhlgeve  Warnst.,  7 
quinqtufarium  Warnst.,  17 
recurvum  P.  Beau  v.,  20 
rfgidum  Schp  ,  8 
ripiirium  Angstr.,  21 
rubelium  Wils.,  16 
Russowii'^Attisx.j  17 
spectabile  Schp. ,  2 1 
squarrosulunt  Lesq.,  13 
squarr6$um  Pers.,  14 

„  var.  laxum  Braithw.^ 

14 
,,  var.    squarrosulum 

Schp.,  13 
„  var.  teres  Schp.,  13 

strictum  Lindb.,  18 
subnitens  Russ.  &  Warnst.,  16 
subsecundum  Nees,  10 

,,  var.     simplicissimum 

Milde,  II 
tenellum  Ehrh.,  9,  2 

„    var.  longifolium  Lindb.,  la 
t^res  Angstr.,  13 
„     var.  subsquarrosum  Warnst,. 

^4 
Torreyanum  Sull.,  22 
turfaceum  Warnst.,  6 
fVarm(o?ftt  Rxxas-f  16 
SPLACHNACBiC,    284 

Splaohnum  L.,  285  (xxxvi.> 

ampullaceum  L.,  286 
anguslatum  Swartz,  289 
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Btewerianum  Hedw.,  2S(^ 

lingtUaium  Dicks.,  291 

luteum  L.,  28s 

mnioides  Swart z,  288 

pedunculatum  Braithw.,  286 
„  var.    spharicum 

Braithw.,  286 

sphsericum  Linn,  fil.,  286,  2^ 

tenue  Dicks.,  290 

Turpurianum  Dicks.,  286 

vascul6sum  L.,  287 

Wormskjoldii  liornem.,  289 
StabUria  gracilis  Lindb.,  329 
Stereodon  Bambergeri  Lindb. ,  536 

callichrous  Brid. ,  535 

canariensis  Mitt.,  537 

circinalis  Brid.,  538 

cupressifomtis  Brid.,  529 

haniulosus  Lindb.,  534 

imponens  Brid.,  532 

incurvaius  Mitt.,  528 

Lindhergii  Mitt.,  533 

plicatilis  Mitt.,  534 

poly  ant hos  Lindb.,  435 

resupincUus  Braithw.,  530 

revolutus  Milt.,  534 

rufescens  Mitt.,  436 

subrufus  Lindb.,  437 
Siyhstegium  caspUicium  B.  &  S.,  91 

Swaptzla  Ehrh.,  64  (XIIL) 
inclin^ta  Ehrh.,  65,  igb 
mont^na  Lindb.,  65 

, ,        v€tr.  compacta(  Httbn.  )65 

Syntrichia  intermedia  Brid.,  204 
lotvipila  Brid.,  203 

Systegium  crispum  Schp.,  224 
Mittenii  Schp. ,  226 
multicapsulare  Schp.,  226 

TaylOPia  Hook.,  290  (XXXVIL) 
Froelichiana  Mitt.,  2qo 
linf^ulata  Lindb.,  291 
serrata  var.  tenuis  B.  &  S.,  290 
tenuis  Schp.,  290 

TETRAPHIDACEiE,  30 

Tetpaphls  Hedw.,  30  (ix.) 

Browniina  Grev.,  32 
geniculata  Girgens.,  32 
pellucida  Hedw.,  31,^/0 
repanda  Funck,  ^2 

Tetpaplodon    B.    &    s.,    287 

(XXXVIL,  LXIIL) 
angustatus  B.  &  S.,  289 
bryoides  Lindb. ,  288 
mnioides  B.  &  S.,  288,  287^  2go 
,,       var,  Brewerianus  Httbn., 

289 
,,       var.  cavifolius  B.  &  S., 
28g 


urceolatus  B.  &  S.,  28Q 

Wormskj61dii  Lindb.,  289,  287 
Tetrodontium  Brownianum  Schwaeg., 

32 
Thatnnium  B.  &  S.,  409 

eUopecurum  B.  &  S.,  410 

angustifolium  Holt,  411 

Thuidium  B.  &  s.,  423  (L-LL, 

LXIV.) 
abietinum  B.  &  S.,  424 
Bland6vii  B.  &  S.,  426 
cymbifolium  Dozy  &  Molk.,  430 
decfpiens  De  Not.,  427,  ji?/ 
delic^tulum  Mitt.,  429 
delicatulum  B.  &  S.,  429 
hystric6sum  Mitt.,  425 
intermedium  Mitt.,  430 
intemudium  Philib.,  430 
Philib^rti  Lirapr.,  430 
rec6gnitum  Lindb.,  429 
tamariscifolium  Lindb.,  428 
tamarisclnum  B.  &  S.,  428 

Thysanomitrium  uncinatum  Harv.,  122 

TlMMiACB^E,  310 

Timmla  Hedw.,  310  (XXXIX.) 
austriaca  Hedw.,  311 
megapolitana  Hedw.,  j// 
norv^gicaZett.,  311 

ToRTtJLACE/*:,  175 

TOPtUla      Hedw.,      191      (XX  VI. 
XXVIII.,  LXII.) 
aciphylla  Hartm.,  206 
aloldes  De  Not.,  196 
ambfgua  Angstr.,  195 
angust^ta  Wils.,  202 
atrovfrens  Lindb.,  197,  igo 
Bredissoni  FioT-Mazz.,  247 
brevifolia  Smith,  212 
brevir6stris  Hook.  &  Grew,  194 
canescens  Mont.,  200 
c^rnua  Lindb.,  196 
cuneir61ia  Roth,  198 
ericafolia  Lindb.,  195 
fallax  var.  recurvifolia  Wils.,  213. 
hibernica  Milt.,  240 
inclinata  Hedw.  Bl.,  242 
in^rmis  Mont.,  202 
intermedia  Berk.,  204 
Isevfpila  Schwaeg.,  203 
Uxvipilmfortnis  De  Not.,  204 
lamelUta  Lindb.,  193 
margin^ta  Spruce,  199 
montana  Lindb.,  204 
mur^lis  Hedw.,  200 
miitica  Lindb.,  203,  247 
nitida  Lindb.,  242 
oblongifolia  Wils.,  199 
papin6sa  Wils.,  207 
prince ps  De  Not.,  206 
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pusdla  Mitt.,  193 

„      var,  Perraldieri  Besch.,  igs 
revoluta  Schrad.,  218 
rfgida  Schrad.,  195 
ruralif6rinis  Dixon,  206 
rur^lis  Ehrh..  205 

,,        var.    arenicola    Braithw., 
206 
stellata  Lindb.,  195 
suber^cta  Drumm.,  197 
subulata  Hedw.,  201 
systylia  Lindb.,  /p/,  igy 
Vahliana  Wils.,  199 
TrcLckypogon  Stirton,  106 

Tramatodon  Michx..  83  (Xiv.) 

ambfguus  (lornsch.,  83 
Trentepohlia  erecta  Roth,  337 
Trichodon  cylindricus  Schp.,  60 

Tptchostomum  b.  &  s.,  235 

(XXXIXXXII.) 
abides  Koch,   196 
brevif61iuni  Sendtn.,  2^7^  j6s 
canescens  Timm,  169 
cofticum  Hampe,  73 
crfspulum  Bruch,  236 

, ,      var.  angusttfolium  B .  &  S . , 

23S.  5(>3 
,,      var,  brevifolium  B.  &  S., 

563,  238 
,,      var.    gracile    Dixon    238, 

562 
„   •  var.     longifolium     Schp., 

5(>3 
,,      var.    viridulum    Braithw., 

563*  23S 
deciptens  Schuliz,  152 
flavovfrens  Bruch,  241 
fragile  Dixon,  244 
funale  Schwaeg.,  146 
heterostichum  lledw.,  165 
hib^rnicum  Dixon,  240 
inclinitum  Dixon,  242 
lanuginosum  Hedw.,  168 
httorale  Milt.,  238 
mutibile  Bruch,  238 

,,  var,     littorale     Dixon, 

238,  75 
nftidum  Schp.,  242,  JJ 
pusilium  Hedw.,  61 
rigiduluvi  Smith,  213 

,,         var.    densum   B.    &   S., 
214 
subulatum  Bruch,  63 
sudeticum  Funck,  167 
tcnmfolium  Schrad.,  60 
tenuir6$tre  Lindb.,  239,  73*,  216 
tophaceum  Brid.,  211 
tortile  Schrad. ,  60 
tortu6sum  Dixon,  24^,53 
undatum  Schp.,  219 


THiginans  Sull.,  61 
viridulum  Bruch,  563 

triOta  Mohr,  261  (XXXIV.) 
Bruchii  Hornsch.,  264 
calv^scens  Schp.,  266 
erf  spa  Brid.,  264 

„       var,  crispula  Hamm.,  265, 
281 
crispula  Bruch,  265 
curvifolia  Brid.,  268 
Drumm6ndii  Brid.,  263 
Hutchfnsiae  Hamm.,  267 

,,  var.  rufescens  E.  G. 

'Qx\\X.,268 
intemtedta  Schp.,  265 
Ludwfgii  Brid.,  262 
maritima  CM.  &  Kindb.,  ^167 
phylUntha  Brid.,  266 

Webepa  Hedw.,  331  (XLI-xlil, 

LXIIL) 
acuminata  Schp.,  333 
affinis  Bruch,  364 
Albicans  Schp.,  341 
ambfgua  Limpr.,  jj^ 
ann6tina  Schwaeg.,  336 

„        var.  angustifolia  Schp., 
33S 

„         var.    tenuifolia    Schp., 
337 
bicolor  Hoppc  &  Hornsch.,  335 
bulbifera  Warnst. ,  337 
cornea  Schp.,  340 
commut^ta  Schp.,  339 
cruda  Schwaeg.,  334 
cucullata  Schp.,  336 
elong^ta  Schwaeg.,  333 
gracilis  De  Not.,  340 
loftgiseta  Brid.,  335 
Ludwfgii  Schp.,  338 

,,  var,  elata  Schp.,  ^8 

nutans  Hedw.,  335 

,,         var,    oespitosa  B.   &   S., 

33S 
polym6rpha  Schp.,  332 
prolfgera  Bryhn,  337 
Schimperi  (C.  M. ),  j?9 
Schimperi  Wils. ,  33^ 
sessilis  Lindb.,  52 
T6zcri  Schp.,  342 

We\sla  Hedw.,  223  (XXX-XXXI^ 
LXIL,  LXV.) 
aciculata  Mitt.,  225 
aniblyodon  Brid.,  231 
a$Hcricana  Lindb.,  267 
brackycarpa  Jur.,  22^ 
Bruchii  Lindb. ,  264 
caspitosa  Bruch,  189 
calciireaC.xM.,232 
cirrhata  Hedw.,  93 
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controversa  Hedw.,  230 
coarctata  Lindb.,  262 
curvir6stris  CM.,  234,  2^6,  2$^ 

„  var.       cataractanim 

Schp.,  234 
crfspa  Mitt.,  224 
crispkta  CM.,  230 
crispula  Hedw.,  94 
densifolia  Wils.,  231 
Drummondii  Lindb.,  263 
/ti/^/ria  Schwaeg.,  190 
Levieri  Kindb.,  22b 
micr6stoma  CM.,  228 

„  var,   obliqua  CM., 

22g 
Mitt^nii  Mitt.,  226 
mucroniita  B.  &  S.,  231 
multicapsuliiris  Mitt.,  226 
nigrita  Hedw.,  313 
phyllantha  Lindb.,  266 
rostell^ta  Lindb.,  227 
rup^stris  C  M.,  233,  2S6y  2S8 

„         var.  intermedia  Limpr., 

„         var,  ramosissima  B.  & 
S.,  233 
squarr6sa  CM.,  228 
Siarkeana  Hedw.,  189 
st^rilis  Nicholson,  225 
tenuis  CM.,  232 
tenuirostris  H.  &  T.,  239 
t6rtilis  CM.,  229 


t6rtilis,  var.  subcylindrica  Schp., 

230 
ln'sticAaBnd.,6S 
ulopkylla  Ehrh.,  264 
verticillila  Brid  ,  23$,  7/ 
virfdula  Hedw.,  230 

,,        var.  amblyodon  B.  &  S., 

230 
,,  var.    gymnostomoides 

B.  &  S.,  230,  231 
vittata  Braithw.,  266 
Wimmeriana  B.  &  S.,  223 
sonata  Funck,  62 
IVeisia  Ehrh.,  261 
JVeissia  v.  Weisia 
Zieria  demtssa  Schp.,  344 
julacea  Schp.,  343 

ZyfiTodon  h.  &  T.,  256  (xxxni- 
xxxiv..  Lxin.) 

conoid eus  H.  &  T.  259 
F6rsteri  Mitt.,  260 
gricilis  Wils.,  261 
lapp6nicus  B.  &  S.,  2^7,  9^,  3§6 
Mouge^tii  B.  &  S.,258,-«)<$',  <;j, 

NowelliiScYii^.t  261 
rupestris  Lindb.,  259 
Sendtneri  Vent..&  Bott.,  260 
Stfrtoni  Schp.,  259 
viridfssimus  R.  Brown,  258,  2S(> 
Zygotrickia  cylindrica  Tayl.,  215 
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EI^FT.  A  1<T.AJTI01<T    OF    P»Xj-A.TE3S. 


PLATB 

I. 

Pottia  tnincatula. 

8. 

2. 

Phascum  cuspidatum. 

3. 

Transverse  sect,  of  stem 

of  Mnium        9. 

undulatum. 

10. 

4- 

Anomodon  viticulosus. 

II. 

S- 

Grimmia  patens. 

6. 

Trans,    sect,    of    stem 

of    Pottia       12. 

truncatula. 

13- 

7. 

Fascicle  of  branches  of 
papillosum. 

Sphagnum       14. 

I. 


Trans,  sect,  of  stem  of  Sphagnum 

cymbifolium. 
H3rpnum  moUuscum. 
Hylocomium  splendens. 
Part    of     stem    of     Hylocomium 

umbratum,  with  paraphyllia. 
Hylocomium  squarrosum. 
Small  paraphyltium  from  do. 
Philonotis  ibntana. 


PLATB    II. 


1.  Schist ostega  osmundacea.  9. 

2.  Neckcra  pumila. 

3.  Hypnum  uncinatum.  10. 

4.  Dicranella  heteromalla.  ii. 

5.  Orthotrichum  rupestre  (dry).  12. 

6.  Weisia  crispa  (diy).  13. 

7.  Leaf  of  Bryum  Duvalii.  14. 

8.  Leaf  of  Hypnum  Sendtneri.  15. 


Leaf-apex     of     Trichostomum 

mutabile. 
Ditto,  var.  jB. 

Leaf  of  Brachythecium  purum. 
Leaf  of  Camptothedum  lutescens. 
Leaf  of  Campylopus  subulatus. 
Leaf  of  Fissidens  bryoides. 
Part  of  stem,  with  perichaetial  leaves, 

of  Eurhynchium  pradongum. 


PLATB    III. 


I. 
2. 
3- 
4. 
5- 
6. 

7. 
8. 

9- 
10. 


12. 


13. 


Leaf-cells  of  Barbula  rubella.  14. 
Do.  Orthotrichum  leiocarpum. 

Do.  Mnium  serratum.  15. 

Do.  Campylopus  setifolius.  16. 

Do.  Brachythecium  purum.  17. 

Basal  leaf-cells  of  Andresea  alpina.  18. 
Do.  Rhacomitrium  protensum. 

Marginal    cells   of   Funaria    erice-  19. 

torum. 

Leaf-cells  of  Bryum  capillare.  20. 
Leaf-margin,   with  trans,  sect.,  01 

Bryum  Donianum.  21. 

Marginal    cells    of  ■  Leptodontium  22. 

recurvifolium. 

Trans,     sect,     of     branch-leaf    of  23. 

Sphagnum  moUe.  24. 
Cell   of   branch-leaf  of  Sphagnum 

cymbifolium.  25. 


Trans,  sect,  of  leaf  of  Leucobryum 

glaucum. 
Leaf  of  Hedwigia  cilia ta. 
Leaf  of  Tortula  lamellata. 
Leaf-apex  of  Fissidens  decipiens. 
Trans,  sect,  of  nerve  of  Catharinea 

undulata. 
Trans,   sect,   of  leaf  of  Encalypta 

streptocarpa. 
Trans,  sect,  of  leaf  of  Aulacomnium 

palustre. 
Leaf-margin  of  Mnium  riparium. 
Lamellae   on  nerve  of   Catharinea 

undulata  (front  view). 
Leaf  of  Catharinea  undulata. 
Trans,  sect,  of  leaf  of  Orthotrichum 

rupestre  var.  Sturmii. 
Auricle  of  leaf  of  Hypnum  cupressi- 

forme. 
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EXPLANATION   OF  PLAtfiS. 


PLATB 

rhyscomitrium    pyri 


IV. 


1.  Calyptra    of    rhyscomitrium    pyri-  lo. 

forme.  ii. 

2.  Calyptra  of  Funaria  fiascicularis.  12. 

3.  Calyptra  of  Encalypta  ciliata.  13. 

4.  Leaf  of  Orthotrichum  LycUii.  14. 

5.  Pseudopodium     of     Aulacomnium  15. 

androgynum.  16. 

6.  Calyptra  of  Pottia  VVilsoni.  17. 

7.  Capsule  of  Andresea  petrophila.  18. 

8.  Calyptra  of  Orthotrichum  tenellum.  19. 

9.  Capsule  of  Sphagnum  cymbifolium. 


Capsule  of  Pottia  truncatula. 
I>o.  Funaria  hygrometrica. 
Do.  Webera  acuminata. 
E>o.  Bryum  pallens. 
Do.  Polytrichum  formosum. 
E>o.  Splachnum  vasculosum. 
Do.  Weisia  microstoma. 
Do.  Tetraphis  pellucida. 
Do.  Zygodon  lapponicus. 
Do.  Dicranella  cerviculata. 


PLATB    V. 


I. 

Superficial    stoma    on     capsule    or 

II. 

Orthotrichum  affine. 

12. 

2. 

Immersed    stoma    on    capsule    01 

Orthotrichum  stramineum. 

13. 

3. 

Ephenierum  serratum. 

14. 

4- 

Lid     and     columella     of     Pottia 

15- 

Heimii. 

16. 

5- 

Perist.      teeth     of     Dicranoweisia 

crispula. 

17. 

6. 

Peristome    ot    Dicranella    hetero- 

malla. 

18. 

7. 

Peristome  of  Eurhynchium  murale. 

19- 

8. 

Peristome  of  Barbula  fallax. 

20. 

9 

Peristome  of  Tortula  laevipila. 

21. 

10. 

Perist.  teeth  of  Dicranel  a  hetero- 

22. 

malla. 

23. 

Do.  Ptychomitrium  polyphyllum. 

Vaginula  and  capsule  of  Ortho- 
trichum stramineum. 

Inner  peristome  of  Webera  elongata. 

Do.  Mnium  punctatum. 

Do.  Bryum  capillare. 

One  of  the  appendiculate  cilia  from 
do. 

Perist.  teeth  01  Glyphomitrium 
Daviesii. 

Antheridium  of  Bryum  pallens. 

Archegonium  of     „  „ 

Male  flower  of        ,,  „ 

Female  flower  of    „         ,, 

Synoicous  flower  of  Bryum  bimum. 

Paroicous  flower  of  Webera  poly- 
morpha. 


VI- 


PLATBS    VI.-LXV. 

The  following  signs  are  used  with  a  uniform  signification  throughout  Plates 
-LXV. 

where    these       11.     Perigonial  leaves. 

12.  Gemmae. 

13.  Cells  of  exothecium. 
Plant  (or  portion  of  do.) 

a  Apex. 

d  Base. 

c  Cells  at  one-third  from  apex  of  leaf. 

dc  Basal  cells. 

X  Section. 

X*  Section  or  nerve. 


I. 

Leaf   (or    stem 

2. 

differ). 
Branch-leaf 

3. 

Perichaetial  leai. 

4. 

1: 

Paraphyllia. 

Capsule. 

Peristome. 

i: 

9. 
10. 

Lid  of  capsule. 
Calyptra. 
Spores. 
Inflorescence. 
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SPHAGNUM. 


TT. 


-»  \   \    J 

1.    -  2-' 

A.  S.  cjrtaUfoUam. 


B. 


S.p( 


2x. 


c. 


2a. 


S.  AiisUni. 


2  c. 


Srigidum. 


\XX 


Ironed. 


F. 


S.  teixcllitm. 
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TETRAPHIS,  OLIGOTRICHUM,  CATHARINEA 


IX. 


la. 


Ic.  1 

j^       T.  pellucida. 
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la. 


B .     T  Browniana. 
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H.  B.  tenuifduxm. 


Vinl 
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Ic.  1. 

I.        D.  tortile. 


E^ 


P.  axillare . 
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j)^    F.  incurvus. 


E.  P  tamgrlTidifoliiis. 


p        F.  "bryoides. 


Ir. 
I*.  Curnowii.  * 


Ic. 

H.      P.rivulaTvs. 


P.  crassipes. 
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la. 
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1. 


-R 


» 


la. 


J       Tmorguiota. 
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